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This study uncovered the causes of fertility stalls in Bangladesh. A fertility stall 
occurs when fertility rate levels off or increases following a trend of decline. Fertility 
in Bangladesh has declined rapidly since the mid-1970s, but in this time the country 
experienced two fertility stalls. The first stall occurred at 3.3 births per woman 
during 1996-2000, and the second stall occurred at 2.3 births per woman during 
2011-2014. Those stalls in fertility decline have created a substantial barrier to 
lowering the population growth of Bangladesh. My research aimed to uncover the 
causes of these fertility stalls. 
My study investigated the causes of fertility stalls in three analyses. First, I 
compared the trends in fertility predictors in fertility-stalling regions with those in 
fertility-declining regions. In the second analysis, the trends in fertility predictors 
during the fertility-stalling periods were compared with those during the fertility-
declining periods. The third analysis compared the characteristics of the women 
who progressed to a higher parity with the characteristics of the women who did 
not progress to that selected parity in the stalling periods.  
The study’s main sources of data are the Demographic and Health Survey 
Programme surveys conducted in Bangladesh, India and Pakistan between 1993 
and 2014. Additional data was sourced from the World Bank and World Population 
Policies databases. Data was analysed using multilevel mixed-effect logistic 
regression analysis, probit regression analysis, chi-square test, t-test, and proximate 
determinants modelling.  
Findings of my study revealed that both fertility stalls in Bangladesh were 
associated with a stall in the use of birth control reflected in the stall of induced 
abortion during both the stalls, while a near stall in contraceptive use was the 
additional factor during the second stall. The increasing fertility-inhibiting effect of 
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contraceptives was offset during the first stall by a declining length of postpartum 
infecundability, and during the second stall by a declining fertility-inhibiting effect 
of marriage. Along with these, stalls in modern contraceptive uses were found to 
significantly influence the fertility stalls in the regions of the country. The stall and 
near stall in the use of birth controls in Bangladesh mainly stemmed from the stall 
in desired number of children, which is evident in both fertility stalls of the country. 
In the context of Bangladesh, stalls in the use of birth controls and demand for 
children were each strongly associated with deteriorating family planning services. 
This was mainly reflected in a near stall in unmet need for family planning during 
the first stall, and a decline in the demand for family planning during the second 
stall. During both the stalls, an experience of child mortality significantly influenced 
Bangladeshi women to have a larger family. Along with the experience of child 
mortality, the socio-economic factors that were most closely associated with the first 
fertility stall in Bangladesh include a decline in female labour force participation, 
whereas during the second stall, not having any education, living in a rural area, 
and being Muslim were found to significantly influence the women to have a larger 
family. Sex preferences, in particular preference for a son, did not show any 
consistent link to either stall.  
It can be concluded that further decline in fertility of Bangladesh will depend on a 
substantial increase in the demand for and use of birth control. In the existing 
context of Bangladesh, lowering the desire for children along with the reduction of 
child mortality is expected to play a pivotal role in increasing that demand for birth 
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When I went to visit my maternal grandmother in my childhood, I always saw her 
start her housework very early in the morning. She was able to finish her work just 
before going to bed. She spent most of the day in the kitchen cooking food for the 
family members. She had nine children. My maternal grandfather was the only 
earning member in the family, and his income was meagre. I have always seen my 
grandmother struggle to maintain the family on that tiny income of my grandfather. 
Only two of her children had been able to complete 13 years of schooling, while 
none of the remaining children had been able to pass eight years of schooling.  
In contrast to that, my mother had only two children. My father was the only 
earning member in the family. Although my father’s income was not high, both my 
brother and I have finished tertiary-level education. This is the consequence of 
having large and small families, which I have seen in my own life.  
I always dream for a child-friendly world where all the children will have a joyous 
and healthy life. In my childhood during the early 1990s, I saw many unattended 
malnourished children walking and playing on the footpaths in Bangladesh. Since 
then I have been thinking about them and their future. One of the burning questions 
I had on my mind at that time was whether the state had any responsibility for those 
children, and if so, was the state able to take the responsibility. I lived many years 
with many questions like those. By the end of my secondary education, I started to 
understand that the state is poor itself. The state can’t support that vast number of 
children with its limited resources. During that time in the mid-1990s, the average 
number of children born per woman in Bangladesh was more than three, and I 
believed limiting childbearing could be a way to provide better life to the children.    
I did my final year BSc (Honours) project on child labour. When I was doing my 
MSc thesis on maternal and child health, I again saw the impact of having too many 
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children on the health of mother and child. One day in 2013, I was reading an 
interesting article on fertility transition of Bangladesh and I noticed that fertility 
decline in Bangladesh stalled during 1996-2000 at 3.3 births per woman when the 
fertility was highly expected to decline for the wellbeing of the country. At that time, 
I decided to work on fertility stall in Bangladesh. Later when the fertility data of 
2014 was released by the Bangladesh demographic and health survey, I saw that the 
fertility decline of Bangladesh stalled again at 2.3 births per woman during 2011-
2014. Continuous fertility decline in Bangladesh is key in expediting the process of 
creating a healthy environment where the children will have a happy childhood and 
will understand all of their potentialities. This fact has motivated me to undertake 
this project on fertility stall, one in which I looked for the reasons for fertility stall 
which is expected to help reverse the stall in Bangladesh, as well as in other 
countries with similar socio-economic and cultural settings. I was very fortunate 
that my supervisors, Dr Bryndl Hohmann-Marriott and Dr Melanie Beres, agreed 
to supervise me, and that the University of Otago provided a scholarship to conduct 
my PhD study.  
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Introduction to fertility stalls in Bangladesh and region 
1.1. Introduction 
The world is experiencing an unprecedented demographic change, which is also 
evident in most regions and countries. One obvious example of this change is that 
the world fertility rate has halved to 2.5 births per woman during the period 1950–
2015 (UN, 2015). Despite a substantial decline in fertility, due to a rapid decline in 
mortality, the world has experienced an explosion of human population: till 2015 
4.8 billion have been added to the 2.5 billion world population since 1950 (UN, 
2015). By the mid-twentieth century, many countries in the developed world 
reached a low fertility which in turn helped them control their population growth 
(Bongaarts, 2002). However, many countries in the developing world are suffering 
from multifaceted socio-economic, health and environmental crises because of their 
rapid population growth and high fertility (Bandarage, 1997; Bloom & Rosenberg, 
2011; PRB, 2014). Perception of rapid population growth as an imminent crisis by 
the mid-1960s was an inspiration to the intensified calls for heightened action (Blanc 
& Tsui, 2005). As a part of controlling population, many developing countries took 
different steps to reduce their fertility. Since then many of them have reached 
replacement level fertility of 2.1 births per woman, but many of them are still 
struggling to reduce their fertility. Countries that were still in transition of fertility 
(decline of fertility) after 1960 were expected to continue the transition until fertility 
dropped to or even below replacement level (Bongaarts, 2006; Mutuku, 2015). 
However, many of these countries lost momentum of transition, and few of them 
experienced absolute level-off or even increase in fertility level. Level-off or increase 
in fertility after a period of decline is often known as fertility stall. Stalls in fertility 
decline caused substantial increase in the population projection of the stalling 
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countries, as well as the world as a whole (Cleland et al., 2006). Fertility stalls in 
many developing countries emerged as a stiff barrier to gaining control over 
population growth and future socio-economic development. Bangladesh is one of 
those countries where fertility stalls also emerged as a barrier in the way of 
controlling population and future prosperity (Moral, 2017). Because of the recent 
fertility stall in Bangladesh during 2011–2014, in 2015 the UN increased its 
population projection (medium variant) for Bangladesh for 2050 by four percent 
(eight million) from 194 million projected in 2010 (UN, 2011, 2015). At present 
Bangladesh, ranked eighth-most populous country in the world, is accommodating 
161.7 million people (Moral, 2017; PRB, 2015). With 1,237 persons per square 
kilometre, population density of Bangladesh is the highest in South Asia (UN, 2015). 
Population density of Bangladesh is almost three times that in India, five times that 
in Pakistan, and six times that in Nepal (UN, 2015). If the population grows at 
current rate, population density of the country in 2050 is expected to increase by 26 
percent from 1,237 persons per square kilometre in 2015 (UN, 2015). Experts assert 
that the rapid population growth in Bangladesh is continuously increasing pressure 
on land, agriculture, environment, housing, transport, educational and health 
systems, and employment sector (Moral, 2017). 
To help prevent future humanitarian, environmental, and economic disaster, it is 
imperative to understand population dynamics, particularly fertility stalls in 
Bangladesh and in its regions (divisions); therefore, my study uncovers the causes 
of fertility stalls in Bangladesh. 
1.1.1. Profiles of highly populated countries in South Asia 
Among the ten most populous countries in the world, three are in South Asia, these 
are Bangladesh, India, and Pakistan (PRB, 2015). Although these three countries 
were together during the British rule, the territory split into India and Pakistan 
following a partition in 1947 based on religion. After the partition, Bangladesh was 
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with Pakistan for two and a half decades; later, the country seceded from Pakistan 
through a war in 1971. The majority of the people in Bangladesh and Pakistan are 
Muslim, whereas India is a Hindu-majority country. These countries are commonly 
characterised by social and gender inequality, controlled women’s sexuality, 
widespread poverty, low female literacy rate, and widespread child marriage (The 
World Bank, 2016a; UNICEF, 2014; UNICEF, 2016).  
Because of the preference for a large family and lag in socio-economic progress, 
these countries had been experiencing high fertility and population growth for a 
long time. Out of the 4.8 billion people added to the world population during the 
period 1950–2015, these three countries contributed 1.2 billion. Now they are 
accommodating just below a quarter of the world’s population (UN, 2015). The total 
population of Bangladesh is 161.7 million (Bangladesh Sample Vital Statistics 2016), 
whereas the total populations of India and Pakistan are 1311.1 million and 188.9 
million respectively (Moral, 2017; UN, 2015). During the period 2010–2015, the 
annual rates of population growth in Bangladesh, India and Pakistan were observed 
1.2 percent, 1.3 percent and 2.1 percent respectively. If these growth rates persist, 
these three countries will see about another 300 million new faces in the next one 
and a half decades (UN, 2015). High population growth in these countries, resulting 
from persistent high fertility, has posed multifaceted socio-economic problems 
reflected in sluggish economic growth, widespread poverty, high illiteracy rate, 
high unemployment rate, and poor health (Bandarage, 1997; Gu, 1983; PRB, 2014). 
Perceiving the implications of high fertility, Bangladesh and India adopted their 
own population policy soon after attaining sovereignty, but it was not until 2002 
when Pakistan adopted any explicit policy regarding its population (PDHS, 2012). 
As a consequence of that, Bangladesh and India commenced fertility transition 
decades earlier than Pakistan, where fertility transition in Pakistan began in the late 
1980s (see Figure 1.1). Although Bangladesh and India have already reached a low 
fertility of 2.3 births per woman (BDHS, 2014; PRB, 2015), the level is still considered 
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“too high” by the governments of these already population-overridden countries 
(WPPD, 2015). While fertility in Pakistan is still very high, where on average a 
woman is giving 3.8 births in her lifetime (PRB, 2015). Among these three countries, 
Bangladesh is the smallest with only 148 thousand square kilometres of land mass. 
In terms of land area, India and Pakistan are respectively 23 times and six times 
bigger than Bangladesh (The World Bank, 2016a). Although the land area of 
Bangladesh is very small, the country accommodates an overwhelming number of 
people; as a result with 1,237 persons per square kilometres, the country has become 
the densest territory in South Asia (UN, 2015). The governments of these three  
 
Figure 1.1 Fertility trends of Bangladesh, India and Pakistan 
Source: For Bangladesh, data for the period 1975–2014 came from Bangladesh 
Demographic and Health Survey (BDHS) of 2014, and the data for the period 1960–1970 
were from The World Bank (2016a). For India, data of 1985 and 2010 were from 
Registrar-General of India (1985, 2010); data for the period 1960–1980 were from The 
World Bank (2016a, 2016b), and the data of 1993, 1999  and 2006 were from International 
Institute for Population and Sciences (IIPS) and Macro International (2007); For 
Pakistan, the data for the period 1960–1970, and the data of 1985, 1996 and 2001 came 
from The World Bank (2016a); the data of 1991, 2007 and 2013 came from Pakistan 
Demographic and Health Survey (PDHS) of 2012, and the data of 1975 came from 


































































































countries have considered fertility reduction as the key strategy to control their 
burgeoning populations (BPP, 2012; Government of India, 2000; Mahsud-Dornan, 
2007). 
1.1.2. Fertility stalls in Bangladesh and its implications 
The precise relationship between population growth and economic development is 
complex and variable. Population was one of the most important contributory 
factors in the economic development of the more developed region (Europe, North 
America, Japan, Australia, and New Zealand) in the past, where increased 
population provided additional hands to work and additional consumers to buy the 
produced goods (Easterlin, 1967; Vohra, 1991). The positive relationship between 
economic growth and population growth appears to have broken down, or 
loosened after the mid-twentieth century, when population started to grow at an 
extremely fast rate. This rapid population growth increased demand for the basic 
needs (housing, education, food, health services, etc.) of the fast-growing people, 
which in turn strained the systems of the state responsible for meeting those 
demands. Decline in the fertility and population growth in the developed world 
were associated with the changes in the economic aspirations and expectations, and 
family relationships at the individual level (Zaidi & Morgan, 2017). Average fertility 
in the more developed region was already low (2.8 births per woman) in the early 
1950s, and after a temporary baby boom the fertility of the region decreased to 1.6 
births per woman in the late 1990s (UN, 2006). Main drivers of that fertility decline 
in the developed region include fall in the child mortality to a very low level, 
massive increase in female schooling and labour force participation, greater gender 
equity, and enhanced job and social security (Hite & Seitz, 2016; Van de Kaa, 1987). 
In contrast to the developed region, average fertility (more than six births per 
woman) and average population growth (more than two percent) in the developing 
region were high in the middle of the twentieth century (UN, 2006). Nonetheless by 
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the end of the twentieth century, many developing countries in Asia and Latin 
America approached the end of their fertility transitions with fertility around or, in 
few cases (e.g., China), even below two births per woman (Bongaarts, 2002). In these 
developing countries, increase in female education, childbearing at later ages, and 
enhanced capacity of planning family played a vital role in reducing their fertility, 
which in turn helped slow their population growth (Cincotta & Engelman, 1997).  
In the 1960s, like the other developing countries, Bangladesh also had a high fertility 
of more than six births per woman (see Figure 1.1), which was driven by its socio-
economic and cultural settings. The economy of Bangladesh is predominantly based 
on rural agriculture, which provides most of the jobs in the rural area (MOEF, 2012). 
At the beginning of the 1980s, the main purpose of the family in Bangladesh was to 
maximise the food production and, if possible, to increase the acquisition of land 
where family members were the main source of the workforce (Caldwell, Jalalludin, 
Caldwell, & Wendy, 1984). During that time people preferred large families to boost 
the workforce in the fields. Two other factors that contributed to the high fertility in 
the country are religious view about childbearing and cultural practices in the 
society. The religion of the majority of the people in Bangladesh is Islam. This 
religion supports high child bearing mainly because of maintaining lineage and 
support in the crisis. The cultural practices in the Muslim society, such as allowance 
of easy divorce and remarriage, and family support during the pregnancy, helped 
the Muslim couples implement their preference for large family (Balasubramanian, 
1984; Miah, 1993). With the progress in industrialization, increase in schooling 
opportunities and increase in income, people started to search for jobs in non-
agricultural sectors due to uncertainty in the agricultural industry; this change in 
turn made them think about smaller families (Caldwell et al., 1984). Although the 
preference for a large family reversed in Bangladesh with the change in socio-
economic and cultural settings, the government family planning programmes 
expedited the process of fertility transition by further reducing the desired family 
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size and helping the people implement their reproductive preferences (Caldwell, 
Barkat-e-Khuda, Caldwell, Pieris, & Caldwell, 1999).  
The history of the family planning programme in Bangladesh started with a 
resounding failure in the early 1960s, and did not see success until the country’s 
independence in 1971 (Randall, 2012; Robinson & Ross, 2007). The devastation of 
the liberation war debilitated the health and social service sectors, where many of 
the training institutes and critically needed health facilities were destroyed 
(Cleland, Phillips, Amin, & Kamal, 1994). The government of Bangladesh did not 
show interest in family planning programme soon after the independence of the 
country. In 1974, at a global population conference in Bucharest, the US delegation 
referred the low-income countries to set a target for lowering population growth as 
that has proved to be catalyser in socio-economic development in the developed 
countries (Shiffman & Quissell, 2012). The deadly famine in Bangladesh in 1974 
revealed the pressures of high fertility and rapid population growth on its natural 
resources and economic prospects. The government of Bangladesh placed a high 
priority on population in its First Five-Year Plan (1973–1977). At that time, the 
government moved to rebuild its family planning programme by replenishing the 
lost staff and building organisation and facilities for the services. By 1975 the 
programme was up and running again (Randall, 2012). During this time family 
planning services were integrated with the health services providing free 
contraceptives like the pill, condom, intrauterine device, injectables, and female and 
male sterilisation (BDHS, 2014; DGFP, 2017).  The government declared in January, 
1976 the rapid population growth as the number one problem of the country. In 
June, 1976, government approved a National Population Policy outline which 
planned to provide family planning services by male and female field workers to 
the doorsteps of rural women (DGFP, 2017). Despite the efforts of the donor 
countries to lower fertility in the low-income countries during the 1980s, progress 
in the family planning programme in Bangladesh was slow till 1985 (Randall, 2012; 
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Shiffman & Quissell, 2012). During the period 1975–1985, the contraceptive 
prevalence rate increased by 17 percentage points from 8 percent in 1975 (BDHS, 
2014), when fertility declined by only 0.8 births to 5.5 births per woman in 1985 (The 
World Bank, 2016a) from 6.3 births per woman in 1975 (BDHS, 2014). During this 
time, the family planning programme of Bangladesh experienced obstacles from 
different factors. Lack of knowledge and women’s immobility due to the Purdah 
system (the practice of concealing women from men) was one of the greatest 
obstacles in increasing the contraceptive prevalence rate (Casterline et al., 2001; 
Simmons, Koenig, & Phillips, 1988). During this time the programme became under 
virulent attack, with some critics alleging that the programme was a coercive 
scheme that was imposed on the helpless peasant by the outsiders, that is foreigners, 
when incentives for using birth control were referred to as bribes and surgical 
contraception was referred to as castration (Warwick, 1982). During the same period 
the militant international women’s movement found the male-dominated family 
planning programme an inviting target, and opposed any kind of birth limitation 
by saying that limiting birth was prohibited in the religion (Hartmann & Hilary, 
1985; O’Reilly, 1985). During this period, the programme was strongly defensive, 
and the government put effort into developing an efficient family planning service 
delivery system which would fit into the existing cultural settings. Findings of a 
study conducted in Matlab (a rural district of Bangladesh) during the late 1970s 
helped the government to develop a family planning programme suitable in the 
contemporary culture of Bangladesh. The findings showed that delivery of family 
planning services by female workers at the doorsteps increases the contraceptive 
use drastically (Ezeh, Bongaarts, & Mberu, 2012). Finally, the family planning 
programme came up with some innovative ideas. In 1979, the government legalised 
menstrual regulation – a form of vacuum aspiration, used to empty the uterus – and 
internalised it as one of the services in its national FP programme (Bhandari, Hom, 
Rashid, & Theobald, 2008). The most unique and effective feature of the programme 
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was its cadre of literate female workers who counselled women and distributed 
contraceptives at the doorsteps, this in turn helping to overcome the obstacle of the 
purdah system (Simmons et al., 1988). In 1985, maternal and child health-based 
family planning services were provisioned to the village level by commissioning 
new service units – Union Health and Family Welfare Centres (DGFP, 2017). After 
1985, the success of the family planning programme in Bangladesh became 
pronounced (Robinson & Ross, 2007). During the period between 1985 and 2004, the 
contraceptive prevalence rate increased by 33 percentage points from 25 percent in 
1985 (BDHS, 2011), and during this period fertility declined by 2.5 births per woman 
from 5.5 births per woman in 1985 (The World Bank, 2016a) to 3 births per woman 
in 2004 (BDHS, 2014). 
Bangladesh is one of the developing countries that has experienced a rapid 
population growth due to its persistent high fertility rate and declining mortality 
rate in the past. In 1960, on average a woman was giving 6.7 births (see Figure 1.1), 
when its population was growing at a rate of 2.8 percent per year (The World Bank, 
2016a). In 1960, the total population of Bangladesh was only 49.5 million, but 
because of its high fertility and declining mortality the population doubled in just 
28 years (The World Bank, 2016a). Although many developing countries 
commenced fertility transition in the 1960s (Bongaarts, 2008), fertility transition in 
Bangladesh began in the middle of the 1970s (see Figure 1.1). By the year 2014 the 
fertility of Bangladesh reached 2.3 births per woman. Despite experiencing a rapid 
decline in its fertility, the decline stalled twice in two different stages of fertility 
transition. The first stall occurred at 3.3 births per woman during the period 1996–
2000 when the country was in the middle stage of fertility transition (BDHS, 2014). 
If during a period the average births per woman ranged between three and five, 
then that was defined as middle stage of fertility transition (Bongaarts, 2003; Sneha 
Kumar, 2016). This fertility stall raised deep concern among the researchers, 
policymakers and programme managers about the prospect of attaining 
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replacement level fertility in Bangladesh in the near future (Islam, Islam, & 
Chakroborty, 2004). Because of this fertility stall, the UN projection in 2004 
postponed the country’s attainment of replacement level fertility to 2045–2050 from 
2015–2020 set in 1998. For this fertility stall, in 2004 the UN increased its 2050 
population projection (medium variant) for Bangladesh by 15 percent (31 million) 
from 212 million projected in 1998 (UN, 1999, 2006). After the year 2000, the fertility 
stall of Bangladesh reversed and fertility transition regained momentum. 
Afterwards the transition continued till 2011 (BDHS, 2014). After 2011 fertility 
decline in Bangladesh stalled again. This second stall occurred at 2.3 births per 
woman during the period 2011–2014 when the fertility transition of the country was 
in the late stage of transition (BDHS, 2014). If during a period the average birth per 
woman lay between 2.1 and 2.9, then that was defined as late-transitional stage 
(Bongaarts, 2003; Sneha Kumar, 2016). Despite reaching a low fertility of 2.3 births 
per woman and attaining a low annual population growth rate of 1.2 percent 
(BDHS, 2014; The World Bank, 2016a), Bangladesh is experiencing huge annual 
growth in population due to its vast population. Following the recent revelation of 
a large number for its population growth (1.7 million) in just six months between 1 
July, 2016 and 1 January, 2017 by Bangladesh Sample Vital Statistics, population 
experts in Bangladesh have expressed deep concern about the future prosperity of 
this already population-overridden country (Moral, 2017). They ascribed that rapid 
growth of population to the fertility stall (BBS, 2016b; Moral, 2017).  
By controlling population growth through lowering fertility rate, the developed 
region and many developing countries (e.g., South Korea, Taiwan, Singapore, 
Thailand, Indonesia) ensured better opportunities for education, health services, 
employment, and capital market to their people (Cincotta & Engelman, 1997; 
Easterlin, 1967; Vohra, 1991). However, the other developing countries that could 
not control their population growth facing multifarious socio-economic and 
environmental problems. The economic progress made by Pakistan is being 
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nullified by its rapid population growth. The rapid growth of population in 
Pakistan has caused food shortages, road congestion, sanitation problems, high 
unemployment, poor health and a high illiteracy rate (Afzal, 2009; Akbar, 1994). The 
second-highest contributor to the world population, India, is also facing similar 
problems from its rapid population growth (Agarwal, 2014; Vohra, 1991).   
Following the recent growth of population in Bangladesh, experts asserted that, like 
the other countries, rapid population growth in Bangladesh is also continuously 
increasing pressure on land, environment, agriculture, housing, transport, 
educational and health systems, and employment sector (Moral, 2017). Although 
the agricultural revolution has protected Bangladesh from famine, rapid growth in 
population has created increased landlessness (Huq, Rahman, & Mallick, 1998; 
Khan & Khan, 2010; Sida, 2001). The consumption demands of the fast-growing 
population have resulted in intense use of soil and water resources, fisheries, 
forests, and unplanned urban migration. These in turn have contributed to different 
environmental problems such as declining soil fertility, road congestion, air 
pollution and water pollution (Huq et al., 1998). The existing educational 
infrastructure is not sufficient to support its new faces; at present, 39 percent of the 
adult people in the country are illiterate (The World Bank, 2016a). Health and family 
planning services are also observed poor in the country. The numbers of hospital 
beds and doctors per 1000 population is 0.5; as a result, the health sector is facing a 
crisis in providing quality services to the growing number of patients (GOB, 2016b). 
About one third of the children under age five are stunted and one of every eight 
married women have unmet need for family planning (BDHS, 2014). Along with 
these, one of the glaring fallouts of the rapid population growth in Bangladesh is 
widespread unemployment. During the period 2015–2016, about 2.6 million able 
persons of the country were found jobless; the scenario is nearly unchanged since 
2013 (BBS, 2016a; Moral, 2017). This unemployment problem may lead to social and 
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political unrest. According to the experts, ignorance of present issue of rapid 
population growth may have serious consequences for the country (Moral, 2017).       
Achievement of replacement level fertility by 2015 was one of the major population 
sector goals of the Bangladesh government by increasing the contraceptive use rate 
to 72 percent (BPP, 2012). Nonetheless, both fertility and contraceptive use were 
observed to stall in the recent period between 2011 and 2014 (BBS, 2016b; BDHS, 
2014). Present socio-economic and environmental conditions of Bangladesh appeal 
for an urgent demand for reducing its ongoing population growth rate through a 
continuous reduction in fertility (Moral, 2017), but the recent fertility stall during 
2011-2014 has emerged as a substantial barrier to lowering the population growth 
of the country. Therefore, immediate action is required to reverse the fertility stall. 
This requirement leads this study to explore the answer to the question: what were 
the causes of fertility stalls in Bangladesh?  
1.1.3. Prospects of fertility decline and labour force supply in Bangladesh 
Because of high fertility in the past, rapid mortality decline and current vast 
population, Bangladesh has been experiencing a rapid growth in its population, 
which in turn has resulted in a huge labour force. Fertility trend in Bangladesh is 
observed to follow the path anticipated by the first (classical) Demographic 
Transition (DT) model; the country has already reached a low fertility of 2.3 births 
per woman (BDHS, 2014), which has been very helpful in reducing its growth rate 
in its vast population. In general, the country also holds the conditions of first DT 
model with few exceptions. One of the major assumptions of first DT model is 
decline of fertility to a low level around the replacement level fertility of 2.1 births 
per woman, where modernization (associated with industrialization, and socio-
economic development) is expected to play a vital role. The first DT referred that 
the modernization increased children’s likelihood of survival and their cost. Along 
with these, old-age pension schemes in developed countries discarded the necessity 
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of children’s support at older ages, which in turn played a strong role in reducing 
desire for a larger family (Davis, 1945). Although the first DT model did not refer 
the role of family planning programme in fertility transition, researchers contend 
that family planning programmes played a vital role in fertility transition of 
Bangladesh (Hayes & Jones, 2015).  
Now, Bangladesh is awaiting to enter the second DT in terms of its fertility trend. 
Reaching a level well below the replacement level fertility from somewhat above 
the replacement level fertility of 2.1 births per woman is one of the main features of 
second DT. The experience of second DT in most of Europe shows that the decline 
in fertility was primarily associated with the gender equity, and increased job 
security for the young people of both sexes. Along with the advances in 
contraceptive technology in those countries, the socio-economic changes weakened 
the temporal link between marriage and childbearing. These in turn resulted in the 
rise in divorce and cohabitation, and decline in marriage. In this stage, the pressure 
to marry by the time of first birth also gave way. Finally, the primary desire of the 
married couples shifted from childbearing, and fertility declined well below 
replacement level (McDonald, 2007; Van de Kaa, 1987). The idea of second DT, 
however, does not comport with the situation of some low-fertility countries in East 
Asia and Southern Europe (Vithayathil, 2013; Zaidi & Morgan, 2017). The story of 
fertility decline to a level well below the replacement level in many developing 
countries also varies from that in the Europe (Bongaarts, 2006; Casterline et al., 
2001). For example, unlike in most of Europe, below-replacement level fertility in 
the regions of India primarily resulted from widespread contraceptive use 
(especially female sterilization) and restriction of childbearing to the period soon 
after marriage, which was driven by the government’s voluntary family planning 
programmes (Vithayathil, 2013). 
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Although, socio-economic condition of the people in Bangladesh is progressing, the 
pace is very slow. The country is still in the row of lower-middle income countries, 
where gender inequality is pervasive in all the spheres of the society. Furthermore, 
the gender disparity is accompanied by high overall unemployment rate and low 
female labour force participation (The World Bank, 2016a). Considering the trends 
in socio-economic and demographic changes, the probabilistic projection of UNs for 
Bangladesh predicts a fertility decline in the long run. According to this projection, 
after a decline the TFR in Bangladesh is expected to remain around 1.66 during the 
period 2045 ̶ 2050. After 2050, an increase is projected; the TFR is anticipated to 
increase to 1.76 between 2095 and 2100 (UN, 2017). Fertility level in a country is 
directly related with the supply of manpower in it. With a fertility around 2.07 
(projected for the period 2015 ̶ 2018), Bangladesh possessed 110 million working-
age (15 ̶ 64 years) population in 2017 (UN, 2017). Nonetheless, the country could not 
exploit its manpower fully which resulted in widespread unemployment and 
underemployment. In 2017, 2.8 million working-age people in Bangladesh are 
observed to be unemployed, which is a 7.5 percent increase from the previous year. 
With an annual growth rate of 25 percent, the underemployed working-age people 
in Bangladesh increased to 1.7 million in 2016 from 0.98 million in 2013 (ILO, 2018). 
The income level of a large proportion of the population is also extremely low 
because of a low wage in many sectors. In 2016, about 53 percent of the total 
population of Bangladesh are found to live on less than USD 3.20 a day (The World 
Bank, 2018). Therefore, even a sharp decline in the unemployment rate may not be 
able to bring a drastic change in the life standard of the people because of the poor 
wage structure in the country. If the fertility changes according to UNs’ projection, 
the working-age population should increase to 135 million in 2050, and the 
working-age population should reach to 92 million by the end of the twenty-first 
century (UN, 2017). Although, new jobs are being created in the country every year, 
that is far lower than the annual increase in the working-age population. During 
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2003 ̶ 2016, Bangladesh experienced an annual increase of 1.82 million working-age 
people on average, but Bangladesh economy generated just more than 1.15 million 
jobs per year during that period (The World Bank, 2017; UN, 2017). Moreover, the 
pace of job creation has fallen in recent years because of infrastructure gap, 
predominance of informality in labour markets, and slow structural reform. 
Number of total employments in Bangladesh increased by 3.1 percent annually 
between 2003 and 2010, whereas that annual growth rate between 2011 and 2016 fell 
down to 1.8 percent (The World Bank, 2017). Considering all these trends in 
economic change, it can be concluded that Bangladesh in the distant future is not 
likely to face any crisis in the supply of manpower because of its fertility decline, 
rather a fertility decline to around 1.7 births per woman is expected to help harness 
current unbridled population growth in the country. This control over the rapid 
population growth through the declining fertility, in turn, is likely to enable the 
government to manage existing unemployment and poverty more efficiently. 
1.2. Study questions and importance 
The studies on fertility stalls have primarily focussed on the Africa, and other parts 
of the world are underrepresented in research. The implications of fertility stalls or 
a small decline in fertility level on future population growth is enormous. The stalls 
in fertility transition of Bangladesh have emerged as a substantial barrier in 
reducing the rapid growth of its overwhelmingly large population. Resumption of 
fertility transition and its continuation demands immediate action to solve the 
problems that may have contributed to those fertility stalls. To take effective 
measures that can be helpful in reversing the fertility stall, it is important to know 
the answer to the question: what were the causes of the fertility stalls in Bangladesh? 
This study seeks the answer to this question by exploring the answers of the 
following specific questions: 
i) What were the causes of fertility stalls in the regions 
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(divisions/states/provinces) of Bangladesh, India, and Pakistan? 
ii) What were the drivers of fertility stalls at the national level of 
Bangladesh?  
iii) What were the factors that influenced Bangladeshi women to progress to 
a higher parity (number of live births born to a woman) during the 
stalling periods? 
This study analyses fertility stall at all – regional, national and individual – levels, 
so that if the effect of one predictor cannot be examined at one level, it can be 
examined at another level. Analysis of fertility stalls in the regions (divisions/ 
states/provinces) of Bangladesh and its neighbours (India and Pakistan) will also 
help understand the nature of cross-boundary variation in the drivers of fertility 
stalls. Bangladesh has experienced two stalls in two different stages of fertility 
transition just in a space of a decade; thus, this study provides an opportunity to 
examine the drivers of fertility stalls in two different transitional stages in recent 
times to reach a concrete conclusion about the drivers of fertility stalls in the 
country. Population experts in Bangladesh have expressed an urgency of taking 
measures to lower the rapid population growth in the country through continuous 
reduction of fertility (Moral, 2017). Findings of this study can directly be fed to 
policy formulation, which may help in reversing the stalls that have already 
occurred, and continuing the transition after the reverse of stall in Bangladesh, as 
well as in other countries with similar socio-economic settings. Results of this study 
may also help reduce the risk of stall in currently fertility-transitioning countries.     
1.3. Organisation of the thesis 
This thesis consists of six chapters. Chapter 3 and chapter 4 were written to publish 
in a journal, some changes have been made in these chapters to fit them into the 
thesis as traditional thesis chapters. As those chapters were written in journal article 
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format, they have their own introduction section, but this section has been 
shortened. The literature reviews of these chapters have been collated in the main 
literature review section of this thesis, chapter 2. Other sections of these chapters 
have been written in more detail than a journal article. The contents of each chapter 
of my thesis are briefly described as follows.   
Chapter 2 is mainly designed to support the core analysis of my study by 
conceptualising the main components of my research problem and providing 
guidelines to the overall analysis. This chapter consists of conceptualisation of 
fertility and its measures, fertility stall, analytical framework, and review of existing 
literature. The development of the analytical framework was guided by the insights 
on the fertility dynamics and analytical schemes used by the existing studies. It 
introduces the theoretical lens that visualises the chain of causal links of different 
underlying (contextual/distal) and intermediate variables (proximate determinants) 
with fertility, hence guides the linking of the factors with the fertility course to find 
the answer to my research questions. The literature review section discusses the 
existing knowledge on fertility stalls contributed by the studies in different 
countries of different continents, therefore identifies the gaps in researches on 
fertility stall. This in turn helps choose the analytical technique of data and 
facilitates the interpretation of results. This chapter also explains the data used in 
my study.  
Analysis of fertility stall in my study begins in chapter 3, which addresses the first 
question of this study: what were the causes of fertility stalls in the regions 
(divisions/states/provinces) of Bangladesh, India, and Pakistan. This chapter has 
been presented in a poster at the 2016 Annual Meeting of Population Association of 
America (Mahfuz, 2016), and now is being processed to submit to a journal. The 
analysis in this chapter compares the trends in fertility predictors of fertility-stalling 
regions with those of fertility-transitioning regions in the study countries. Fertility 
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stalls in the regions of the study countries were investigated from an assumption 
that the national fertility goals may best be served by focussing on the regions of the 
country with stalled fertility decline, as fertility in the regions of a country shapes 
the national fertility. Another purpose of performing this analysis of the regions in 
three countries was to understand whether the drivers of fertility stall varies among 
the countries.  
Chapter 4 addresses the second question of my study by exploring the causes of 
fertility stalls at the national level of Bangladesh. Information on some important 
factors may not be available for all the regions (divisions/states/provinces) of all the 
countries, or some analysis cannot be performed at the regional level of the 
countries for the nature of analysis and for including too many regions in the 
analysis. This chapter is mainly designed to address the analysis gaps in chapter 3. 
Chapter 4 analyses the role of different factors in fertility stalls of Bangladesh by 
comparing the national trends in the selected factors during the stalling periods 
with those during the transitional periods in the country. This chapter also analyses 
the shares of changes in key proximate determinants in the change of fertility during 
the transitional and stalling periods. This chapter is being processed as well to 
submit to a journal.      
Chapter 5 answers the third question of my study by exploring the factors that 
influenced the Bangladeshi women to progress to a higher parity during the stalling 
periods. Therefore, this chapter reveals the factors that influenced the individuals 
to attain a larger family during the stalling periods which would reflect the factors 
that influenced women to have larger family and contributed to the fertility stalls. 
As the national trends in contextual factors may conceal the diversity at individual 
level, it is important to investigate the reproductive behaviour of the women by 
their characteristics. This chapter makes a comparison among the proportions of 
women of different characteristics progressed to a higher parity during the stalling 
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periods, and then identifies the categories whose members were more likely to 
progress to a higher parity and contribute to the fertility stalls.  
Chapter 6 wraps up my thesis by synthesizing the findings from the analyses of 
fertility stalls at regional level in the countries, national level, and individual level, 
and finally draws inference from all these findings in the light of the analytical 
framework adopted in my study. This chapter ends with a set of policy implications 
based on the findings from the analysis in the study.  
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Chapter 2  
Conceptual framework 
2.1. Introduction 
My study seeks the answer to the question of what the causes were of fertility stalls 
in Bangladesh by exploring the causes of fertility stalls at the regional 
(division/states/province) and country level, and by exploring the causes of 
progression to a higher parity by the women. This chapter helps explore the causes 
of fertility stall, first by facilitating the identification of fertility stall and high parity 
(i.e., high childbearing). The conceptualisation of fertility and its stall helps identify 
the fertility stalls at the regional and country level. This conceptualisation also helps 
understand the level of childbearing that can be considered as high (i.e., high parity) 
in a particular trend of fertility, where progression to higher parities by the 
individual woman is the primary cause of fertility stall. Having identified the 
fertility stall and higher parity, the next step is to find the causes of fertility stall by 
establishing causal relationships between different predictors and fertility stalls. 
The analytical framework developed in this chapter helps select the predictors of 
fertility and rationalises their relationship with the course of fertility. Finally, a 
thorough review of existing literature on fertility stall is done to ensure proper 
analysis of data that help link the predictors with the fertility course. The literature 
review helps proper analysis of data, firstly by identifying the analysis gaps in the 
existing literature, and secondly by helping select a proper method for analysing 
the data on appropriate variables. Therefore, the literature review in this chapter 
also plots the feasibility of an independent study on Bangladeshi fertility stalls by 
projecting the research gap. Besides these, this chapter also provides a brief 
explanation of the data used in the study. 
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2.2. Fertility and its measures 
Fertility is one of the important components of population dynamics, a subject 
studied from the ancient times to understand the course of a population. Fertility is 
defined as the actual birth performance of a woman, man, couple or group. 
Although the three terms – natality, fertility and births – have alternative and 
overlapping meanings, fertility refers to the more refined analysis of natality, where 
natality is a general term representing the role of births in population change and 
human reproduction (Siegel & Swanson, 2004). Among the measures that can be 
used to study the birth performance of an individual woman, children ever born 
(CEB) and parity are most commonly used. Children ever born is defined as the 
total number of children born alive to a woman up to the time of enquiry (Siegel & 
Swanson, 2004). Therefore, CEB can only be used to study the characteristics of a 
woman that influenced her to attain a certain number of births. CEB does not allow 
the analysis of the characteristics of a woman that influenced her to give each birth 
during a specific time period. This limitation can be overcome using the information 
about parity. Parity is defined as the number of live births born to a woman (Siegel 
& Swanson, 2004). Parity one means one live birth is born to a woman, parity two 
means two live births are born to a woman, and so on. Therefore, categorising a 
woman by her parity helps understand the time when that woman progressed to a 
particular parity; this in turn facilitates the analysis of the characteristics of the 
woman who progressed to a particular parity during a period of interest of a study. 
Considering these advantages, my study used the parity progression to explore the 
characteristics of women who had higher fertility during the stalling periods in 
Bangladesh. 
Besides the measures of individual birth performance, there are different measures 
of overall fertility of a group of people; among the most popular being crude birth 
rate (CBR), completed fertility rate (CFR), and total fertility rate (TFR). CBR is 
expressed as the number of births during a time period per thousand total 
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population of that period; thus, it represents the average number of births produced 
by 1,000 population or person years during the period. Therefore, CBR ignores the 
driver of the production of births – the subgroup of women aged 15–49 years – 
which can be influenced by different socio-economic factors. CFR refers to the 
average number of births a woman of a cohort can have at the end of her 
reproductive age. CFR for a cohort of women can be derived when the cohort 
reaches age 50. Therefore, this measure relates to an earlier period and does not 
reflects the change in the reproductive behaviour in the recent time that could be 
different from that in the time long ago. 
TFR is a periodic measure of fertility which refers to the average number of births 
that a woman can have in her reproductive span. It is calculated by summing the 
age-specific birth rates in a year by giving equal weight to them by the age interval. 
TFR reflects the birth performance of the women of all the age groups in the 
reproductive span, thus facilitates year-to-year and area-to-area comparisons 
(Siegel & Swanson, 2004). The TFR estimate can be shrunk or exaggerated by the 
shift of birth timing to the older or younger ages (tempo change) respectively. If the 
TFR in a country is currently shrunk or exaggerated because of the tempo change, 
the TFR in that country is respectively expected to increase or decline in the future 
under the assumption that the women who have experienced a change in the birth 
timing will take initiative at some stages of their lives to maintain their family size 
at certain level. Contrary to this assumption, the delayed births in some countries 
(such as Spain and Italy) have shown tendency never to occur; these countries have 
reached a very low fertility of under 1.5 births per woman. Although almost all 
advanced economies have experienced the delay phenomenon, not all have very 
low fertility. Therefore, the extent of non-occurrence of delayed births, and the 
extent of occurrence of extra births after giving a certain number of births earlier is 
clearly contingent upon the social and policy context (McDonald, 2007). It is obvious 
from the above discussion that TFR reflects the most realistic birth performance by 
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accounting for the effect of childbearing in each age-group of the women, a measure 
that provides advantage over other measures. TFR is the most widely used measure 
of fertility because it is easy to understand, it accounts for the effect of age structure, 
and it facilitates comparison (Hayes & Jones, 2015). For all these reasons, my study 
also uses TFR as the measure of fertility. 
2.3. Definition of fertility stall 
This study explores the reasons for the fertility stalls in Bangladesh. The literature 
on fertility stall shows that researchers defined fertility stall mainly using two 
approaches. The majority of the researchers used a simple numerical comparison of 
TFRs to define fertility stall; according to this group, level off or increase in TFR 
during a period following a decline in TFR is called fertility stall (Bongaarts, 2006; 
Eltigani, 2003; Ezeh et al., 2009; Gendell, 1985; Shapiro & Gebreselassie, 2008; 
Shapiro et al., 2010; Westoff & Cross, 2006). In some articles, researchers employed 
statistical techniques to test the change in the slope of TFR over time to decide 
whether the decline stalled (Bongaarts, 2008; Garenne, 2011; Kabagenyi, Reid, 
Rutaremwa, Atuyambe, & Ntozi, 2015; Moultrie et al., 2008).  Bongaarts (2008) 
performed a two-tailed t-test (p < 0.05) using the sampling errors of TFR estimates 
to test the significance of TFR decline. This criterion resulted in capturing more 
countries as experiencing fertility stall. For example, using this criterion, Bongaarts 
(2008) tested 40 countries out of which six were identified as stalling cases. While 
using the simple numerical comparison technique, Shapiro et al. (2010) found that 
four were stalling out of those six found stalling by Bongaarts (2008), and the 
remaining two were declining. The regression-based technique was even stricter. 
For example, using the regression approach Garenne (2011) found only one as the 
case of stalling fertility among all of the stalling countries identified by Bongaarts 
(2008) and Shapiro et al. (2010). Nonetheless, Bongaarts (2008) argued that the 
presence or absence of a significant deceleration provides no information about the 
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pace of decline, nor does it indicate whether the decline in a fertility is or is not 
different from zero.  
Whatever definition of fertility stall is used by the researchers, it is obvious that 
formulation of as much accurate measurement of stalling as possible is very 
important in the studies on fertility stall. It is also important to have a clear idea 
about the significance of the measurements that reduce the number of fertility-
stalling cases drastically. A subtle change in fertility level may not seem substantial, 
but impact of such change in future growth of a large population is profound, which 
was reflected in the population projection of the UN. In 2004, the UN’s population 
projection for 2050 was raised by 44 to 83 million mainly because of the unexpected 
fertility stalls during the 1990s (Cleland et al., 2006). Despite all these debates over 
fertility stall emerging from the differences in the techniques of stall detection, a 
commitment is still required to the view that continuing fertility decline is desirable 
(Howse, 2015). 
Considering all the aforementioned factors, my study uses the straightforward 
definition of fertility stall that uses the technique of numerical comparison of TFR 
over time. The fertility stall in my study is defined as the levelling off or increase in 
TFR between two subsequent surveys following a decline in TFR during previous 
inter-survey period. All the chapters of my study use this definition consistently. 
2.4. Analytical framework  
The frameworks of fertility transition that evolved after the mid-1960s talked a little 
about the influence of core cultural factors on fertility transition (Bongaarts, 1993, 
2006; Caldwell, 1982; Casterline et al., 2001; Ezeh et al., 2009), while the theories of 
fertility transition till the mid-1960s completely ignored the influence of economic 
factors on fertility transition. In 1798, Thomas Robert Malthus argued that the 
postponement of marriage is the only means to control birth (Van de Kaa, 1987; 
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Zaidi & Morgan, 2017). In 1952, Castro claimed that protein deficiency leads to 
increased fertility, while an abundance of protein has the opposite effect. In 1956, 
Davis and Blake developed the proximate determinants model of fertility transition 
where they explained the influence of core cultural factors on proximate 
determinants of fertility. 
Since factors that determine the course of fertility are observed to vary over time, 
space, and socio-economic development, there is no generally accepted theory that 
can adequately explain the fertility trend and dynamics (Bongaarts, 2002;  Caldwell, 
1982; Gendell, 1985). The studies on fertility transition and stall in different parts of 
the world in the recent past were observed to be guided mainly by the following 
three analytical models: socio-economic model, institutional model, and 
reproductive behaviour model (Bongaarts, 2006; Ezeh, Mberu, & Emina, 2009; 
Gendell, 1985). The socio-economic model largely assumes that change in fertility is 
an economically rational response (Caldwell, 1982; Stecklov, 1999). In this 
mechanism, women or couples compare the benefit of having children with the cost 
(both direct and opportunity costs) of rearing them. In a high-fertility setting, the 
benefits outweigh the cost of children. Some socio-economic factors that can drive 
changes in the relative valuation of costs and benefits of having children are female 
education, female labour force participation, old-age pension scheme, etc. 
Deterioration or stall in the development of these factors may result in fertility stall. 
The institutional model analyses the role of institutional policy and family planning 
services such as government view on fertility level and support for family planning 
programmes, use of public services for family planning. This model argues that lack 
of focus on family planning programmes may result in stall or increase in unmet 
need for family planning, and stall or decline in demand and use of family planning, 
these in turn may be stalling the fertility decline or increasing the fertility (Ezeh et 
al., 2009). The reproductive behaviour model works as bridge between fertility and 
the socio-economic and institutional models, where reproductive behavioural 
26 
 
factors are influenced by socio-economic and programmatic factors. According to 
the reproductive behaviour model, changes in fertility preferences, such as increase 
in desired number of children and increased sex preferences, may reduce the use of 
birth controls (contraceptives and induced abortion), or decline in the age at 
marriage, and an earlier start of motherhood may increase the risk of having a larger 
family by giving a woman a longer reproductive span (Ezeh et al., 2009).  
Although studies showed that progress in socio-economic factors, such as female 
education and labour force participation, urbanisation, and household wealth were 
associated with the decline in fertility level (Bongaarts, 2008, 2002; Shapiro & 
Gebreselassie, 2008), primary school enrolment for males and females did not show 
any significant impact on the total fertility rate of sub-Saharan Africa in 1960 and 
1980, while in 1960  the secondary school enrolment showed a weak negative effect 
on the total fertility rate in sub-Saharan Africa (Adamchak & Ntseane, 1992). The 
impact of socio-economic factors such as modes of production, urbanisation, and 
level of schooling on fertility decline in Europe and emerging fertility declines in 
Asia and Latin America during the mid-twentieth century was also observed to be 
modest (Casterline & et al., 2001). Bongaarts study in 2006 also showed that the 
levels of fertility in many developing countries during the 1990s were much lower 
compared to the levels of their socio-economic development; the study finally 
attributed such decline to the progress in family planning programmes in those 
countries. Family planning programmes also played an important role in the 
fertility transition of Bangladesh (Ezeh, Bongaarts, & Mberu, 2012). The one 
doubtless factor that was found to be associated with the fertility decline in all parts 
of the world is increase in the use of the birth controls (Guinnane, 2011). Most of 
these studies analysed the factors using a single model in a wide geographic realm, 
and as a result showed only the influence of one kind of factor. My study 
investigates the fertility stalls of Bangladesh of different time periods in different 
stages of fertility transition, and the fertility stalls in the regions of Bangladesh, India 
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and Pakistan. The varying nature of fertility determinants over time and space led 
my study to merge all the analytical models to develop its own comprehensive 
model, so that the role of all kinds of factors in stalling a fertility decline can be 
examined. Since the factors under the models are interrelated and influence fertility 
through each other, it is also important to put all the models together to examine 
whether the stall in the fertility was consistent with the overall trends in the factors 
associated with those models. 
The analytical framework for this study has been developed under the assumption 
that fertility stall was set in by the deterioration or stall in certain factors have causal 
link with fertility. Conventional theories on fertility have incorporated different 
factors ranging from socio-economic aspects to the physiological and psychological 
aspects of the individuals. For the analytical framework of my study, these factors 
have been partitioned in a slightly different way to study their influences under the 
model where they fit functionally more appropriately depending upon their causal 
link with fertility. The factors were classified into four broad categories: socio-
economic factors, reproductive preferences, programmatic factors and proximate 
determinants. The chains of relationships between these factors and fertility course 
has been presented in Figure 2.1. 
Socio-economic factors are those that represents the social and economic 
background of an individual, or a group. Socio-economic factors commonly used in 
fertility studies include education, employment, level of wealth possession, 
residence, religion, etc. (Hayes & Jones, 2015; Miah, 1993). Reproductive preferences 
reflect the desire of an individual regarding preferred number of children, timing 
of conception, and preferred sex of children. Factors related to the family planning 
policy and services are referred to as programmatic factors. The government view 
about fertility level, use of public services for contraceptives, visits by the family 
planning field workers, among others, are commonly used as programmatic factors  
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in a fertility study. The biological and behavioural factors through which socio-
economic, cultural and environmental factors influence fertility are known as 
proximate determinants of fertility (Davis & Blake, 1956; UNFPA, 2017). Birth 
controls, post-partum infecundability, number of married women, and age at 
marriage are usually included as proximate determinants in fertility analysis 
(Bongaarts, 2006; Islam, Islam, & Chakroborty, 2004). Variables that are classified as 
socio-economic factor, reproductive preference, programmatic factor are usually 
considered as underlying (or distal or contextual) variables that influence fertility 
indirectly and operate through the proximate determinants; thus, proximate 
determinants work as intermediate variables in the process of influencing fertility 
by the underlying variables. The chains of relationships and the interplay of 
different categories of variables, shown in Figure 2.1, are explained in the following 
subsections. 
Socio-economic factors 
Studies investigate the reasons for fertility level and changes usually put socio-

















Figure 2.1 Analytical framework for exploring factors associated with fertility stall 










































1953). In the broader sense, socio-economic and cultural factors influence fertility 
through behavioural, biological and population compositional factors, which are 
more proximate to childbearing (Bongaarts, 1978; Bongaarts & Potter, 1983a; 
Bulatao & Casterline, 2001;  Caldwell, 1982; Davis & Blake, 1956; Easterlin, 1975; 
Lesthaeghe, 2001). Thus, socio-economic and cultural factors indirectly influence 
the use of birth control through reproductive preferences, and exert a direct 
influence on the use of birth control through diffusion of information about the 
necessity and benefits of using birth control and purchasing power capacity 
(Casterline & et al., 2001; Giusti & Vignoli, 2006; Mahmood & Ringheim, 1996; UN, 
1981). Experience in most of Europe shows that the socio-economic development 
increases the cost-benefit ratio of children, enhances gender equity, boosts social 
security, and weakens the temporal link between marriage and childbearing; these 
in turn reducing the demand for children and increasing the use of birth control 
which leads to the decline in fertility (Caldwell, 1982; Van de Kaa, 1987). However, 
the story of fertility decline is different in the developing countries. In these 
countries, along with other factors government family planning programmes 
(programmatic factors) played a vital role in accelerating the use of birth control 
and the pace of fertility decline (Bongaarts, 2006; Vithayathil, 2013). The 
programmatic factors again may strongly be associated with the socio-economic 
condition in a country. Socio-economic development exert significant influence on 
fertility by helping a successful implementation of family planning programmes; in 
this mechanism, on the one hand, progress in socio-economic conditions of 
individuals influence their health and family planning service use behaviour 
positively (Kwon, You, Oh, & Kang, 2009; Lamberte, Lee, & Garganian, 2000; Sileo, 
2014), on the other hand, building and improvement of the family planning service 
infrastructure largely depends upon the overall socio-economic development of a 
country. Although there was no absolute consensus, earlier studies focused on 
fertility in South and East Asia suggested that the further decline in fertility in this 
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region will mainly come from the change in socio-economic conditions and cultural 
orientation (Caldwell & Caldwell, 2003; Cleland, 2001; Gubhaju & Moriki-Durand, 
2003; McNicoll, 1992; Rammohan, 2004). Studies in Bangladesh also revealed that 
fertility in the country was inversely related with female education and labour force 
participation, and level of wealth possession, while experience of child mortality 
showed a positive influence on fertility (Hayes & Jones, 2015; Kabir, Khalique 
Barbhuiya, & Islam, 2001; Miah, 1993). Religion also showed an influence on fertility 
in Bangladesh where fertility of Muslim women was higher than the others (Kabir 
et al., 2001; Miah, 1993).  
Reproductive preferences 
Reproductive preference is considered as one of the foremost factors by 
contemporary fertility modelling, as the ultimate fertility behaviour is reflected in 
the childbearing preferences of the people (Bongaarts, 2001; Van de Kaa, 1998). This 
relationship of reproductive preferences with fertility can be conceptualised in the 
light of the Traits-Desires-Intentions-Behaviour (TDIB) model (Miller, 2010; Miller 
& Rodgers, 2001). Socio-economic factors and family planning services are 
considered the key factors in influencing the motivational traits that in turn 
determine the reproductive preferences and behaviour of the people (Bongaarts & 
Watkins, 1996; Caldwell, 1982; Easterlin, 1975; Gubhaju, 2007; Smith, 1989). Factors 
that are commonly used as the indicator of reproductive preferences include desired 
family size, desire for more children, unintended births, among others. Existing 
literatures suggest that fertility preferences directly influence the use of birth control 
through the process of goal achievement, where the couples take necessary 
measures regarding use or not use of contraceptives to achieve their desired family 
size (Palmore & Concepcion, 1981; Shah & Palmore, 1979). Studies argued that the 
growing landlessness, technological change in farming, rise of job opportunities in 
the non-agricultural sectors, increase in job opportunities, and effective family 
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planning programmes for women reduced the overall demand for children, and 
specifically the demand for sons, this decline in the demand for children in turn 
contributing to the fertility transition in Bangladesh (Ezeh et al., 2012; Hayes & 
Jones, 2015). 
Programmatic factors 
Although contraceptives were spontaneously accepted in the developed countries, 
the success story of contraceptive use in poorer countries is inseparably conjoined 
with government policies and programmes (Cleland, 2009; Cutright & Kelly, 1981). 
Family planning programmes are used to motivate people to have smaller families 
by presenting the implications for larger families from maternal and child health, 
and socio-economic points of view. Family planning programmes also help increase 
the contraceptive use and reduce the unintended pregnancies by demand 
generating-activities as part of behaviour-change programmes (MOHFW, 2016b). 
Some such demand-generating activities include informing people about the 
benefits of contraceptive use, postpartum fertility return, lactational amenorrhea 
method, advising about consideration of contraceptive method based on the 
woman’s intention and breastfeeding status, transition to modern methods of 
family planning, among others. Evidence from the poorer world suggests that 
family planning programmes accompanied by socio-economic progress play a vital 
role in reducing fertility by increasing contraceptive use and their continuation, 
increasing the age at marriage, reducing the unintended pregnancies, reducing the 
unmet need for contraception, and reversing the pronatalistic reproductive norms 
(Bongaarts, 2006; Bulatao & Casterline, 2001; Ezeh, Bongaarts, & Mberu, 2012; Ezeh 
et al., 2009; Jain, Ramarao, Kim, & Costello, 2012; Johnson et al., 1978; Knodel, 
Chamratrithirong, & Debavalya, 1987; Kumar, 1995; Matthews, Padmadas, Hutter, 
McEachran, & Brown, 2009; Scharping, 2003; The World Bank, 1986). Family 
planning programme played a key role in fertility transition of Bangladesh as well. 
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Ezeh et al. (2012) argued that the counselling services and contraceptive supplies at 
the doorstep by the literate female field workers played a vital role in reducing 
fertility in Bangladesh. 
Proximate determinants 
The turbulent relationships between socio-economic and cultural factors and 
fertility have led researchers to search for factors that are more consistent in 
influencing fertility; this finally ending up with the development of proximate 
determinants model. In the cultural domain, Davis & Blake (1956) identified three 
events involved in human reproduction process: these are (i) intercourse, (ii) 
conception, and (iii) gestation and parturition. They concluded that these are the 
factors through and only through which cultural factors can affect fertility, and 
suggested that any factor directly connected with these three events can be included 
in the analytical framework to investigate the cultural influence on fertility. Later, 
many studies followed that framework for analysing the factors that are associated 
with the level and transition of fertility (Bongaarts, 2006; Bongaarts, 1978, 2001; 
Dharmalingam, Rajan, & Morgan, 2014; Ezeh et al., 2009). However, the inclusion 
of the factors in the study is limited to their degree of influence on fertility and the 
availability and quality of data. The empirical studies in Asian countries suggest 
that the transition to a lower fertility in the region was brought by some proximate 
factors: these are rise in age at marriage and age at childbearing, birth spacing, use 
of modern contraception, and decline in married women of reproductive age 
(usually 15–49 years) and teenage childbearing (Cleland, 2001; Gubhaju & Moriki-
Durand, 2003). In general, researches on fertility stall in different continents have 
also found the proximate determinants to play an important role in setting fertility 
stalls (Bongaarts, 2006; Ezeh et al., 2009; Garenne, 2009; Gendell, 1985). Studies 
argued that increased contraceptive use and induced abortion also played a vital 
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role in the fertility transition of Bangladesh (Islam et al., 2004; Rahman, DaVanzo, 
& Razzaque, 2001; Singh et al., 2012).  
The varying nature of fertility determinants in influencing fertility over time and 
space has led this study to adopt a comprehensive analytical framework that 
incorporates factors from all possible domains. The above discussion shows that the 
reproductive preferences are directly influenced by socio-economic characteristics 
and programmatic factors, while the successful implementation and improvement 
of a family planning programme largely depends upon the socio-economic 
condition both at micro and macro levels. All these factors influence proximate 
determinants, which in turn determine the fertility course of a territory. Using this 
framework, analysis of my study hypothesises that fertility stalls are driven by the 
stall or deterioration in the factors presented in the analytical framework. As this 
study intends to analyse data at different levels using different analytical 
techniques, inclusion of variables in the analyses can be constrained by the nature 
of data and by the type of analytical techniques. 
This study intends to provide a complete explanation of the fertility stalls in 
Bangladesh, i) by analysing the fertility stalls in the regions of Bangladesh, India 
and Pakistan, ii) by analysing the fertility stalls at the national level of Bangladesh, 
and iii) by analysing the factors that influenced Bangladeshi women to progress to 
a higher parity during the stalling periods. Each of these analyses is expected to 
reveal the influence of each key portion of the analytical framework. As the overall 
socio-economic conditions in Bangladesh, India and Pakistan are considered poor, 
and their progress in socio-economic condition is being undermined by their rapid 
population growth (Akbar, 1994; Huq, Rahman, & Mallick, 1998; Sida, 2001; Vohra, 
1991), the analysis of fertility stall in the regions of these countries may not show 
any association between the socio-economic factors and fertility stall. When socio-
economic development takes place at a slow pace, direct intervention in the form of 
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family planning services to reduce demand for children and increase in the demand 
for birth controls and their uses can achieve success in reducing fertility in a short 
time period (Islam et al., 2004). Therefore, the analyses at regional level of the three 
study countries are expected to expose the influence of reproductive preferences, 
programmatic factors, and proximate determinants. Bongaarts's (2006) study 
showed that the fertility levels in some developing countries including Bangladesh 
were lower compared with their level of socio-economic development, so the 
analysis of fertility stall at the country level of Bangladesh may also not find any 
influence of socio-economic factors on fertility stall; this analysis is also expected to 
reveal the influence of reproductive preferences, programmatic factors and 
proximate determinants. Given that the means of examining the effect of key 
proximate determinants (e.g., use of contraceptives, use of induced abortion, length 
of post-partum infecundability) on progression to a higher parity (by the individual 
woman) are extremely limited because of the lack of correspondence between the 
events, the analysis at the individual level will not be able to make an effective 
assessment of the impact of the key proximate determinants on progression to a 
higher parity. But the influence of individual differences, in terms of socio-economic 
conditions, reproductive preferences, and use of family planning services, on the 
reproductive behaviour of the Bangladeshi women may well surface through the 
analysis of the individual characteristics. 
2.5. Literature review 
Gendell (1985) was the first researcher to identify that fertility stall occurred during 
the late 1960s and late 1970s in three developing countries: Costa Rica, Korea and 
Sri Lanka. Amid the urgent call for rapid fertility reduction in the developing 
countries during the 1980s, Gendell (1985) considered the stall in fertility decline as 
a grave concern. He conducted the study from an expectation that its findings 
would help reverse the stalls that have already occurred and reduce the risk of stall 
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in an ongoing transition. Although a stall in fertility decline has profound 
implications for future population growth, the issue had captured a little attention 
during the 1980s perhaps due to the lack of new evidence of stall and lack of data 
for analysis (Bongaarts, 2006). Afterwards, many countries in Africa (Ghana, Kenya, 
Rwanda, Tanzania, and Egypt), Asia (Bangldesh, Indonesia, Philippines, Iran and 
Turkey) and Latin America (Colombia, Dominican Republic, and Argentina) were 
observed to experience little or no decline in fertility, and a few of them even 
showed a rise in fertility level (Cruz, 2015; Garenne, 2009). Realising the impact of a 
small change in fertility level on the future population growth, researchers have 
started to study the issue extensively since the mid-2010s with the data that have 
become available. Objectives of all those studies were to uncover the causes of the 
fertility stalls in an expectation that the knowledge of the causes of fertility stall may 
help reverse the stalls and reduce the chances of their occurrences, which in turn 
will help lower the population growth. 
Most of the studies on fertility stall concentrated on the countries in Africa, and 
other parts of the world are found underrepresented in research. All of the studies 
on fertility stall were observed to draw inference by comparing characteristics at 
one of the three levels: i) comparing characteristics of the countries/regions 
experienced fertility stalls with those who did not; ii) making comparison between  
different indicators during the period of stall and the period of transition within a 
country; and iii) comparing the characteristics of the individual woman who 
progressed to a higher parity with those who did not progress to that higher parity 
during the stalling period. The studies revealed a range of factors associated with 
fertility stall, but few studies reached consensus, while some of the studies ended 
up with contradictory outcomes (Ezeh et al., 2009; Moultrie et al., 2008). Factors that 
were found to be associated with fertility stall can be classified into the following 
four broad categories: socio-economic factors, reproductive preferences, 
programmatic factors, and proximate determinants. One remarkable feature of the 
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studies on fertility stall is that despite a well-agreed fact of an inseparable tie of the 
family planning programmes with the rise in the use of birth controls and decline 
in fertility in the developing world (Cleland, 2009; Cutright & Kelly, 1981), most of 
the studies did not cite any useful information about the role of the family planning 
programmes (programmatic factors) in fertility stall. A detailed review of the 
existing literature on fertility stall is presented in the following subsections. The 
literature review of my study has been organised by region so that the research gap 
and outcome differences by region become apparent and in turn help plot a ground 
for my study.   
2.5.1. Fertility stalls in Africa 
Most of the African studies on fertility stall have been carried out on Kenyan fertility 
stall that occurred during the period 1998–2003. These studies ended up with mixed 
results. Kenya is prominent for its fast fertility transition in sub-Saharan Africa. 
From 1975 to 1978, Kenya had one of the world’s highest fertility rates of 8.1 births 
per woman; after that, fertility dropped dramatically to 4.7 births per woman by 
1995 to 1998 (Westoff & Cross, 2006). Afterwards the country experienced an abrupt 
halt in its fertility transition till the early 2000s. Using the data collected by the 
demographic and health survey (DHS) programme, the study of Westoff and Cross 
(2006) tried to understand the determinants of Kenyan fertility stall by conducting 
analyses at both country level, by comparing the trends in fertility predictors over 
the fertility transitioning and stalling periods, and at individual level, by studying 
the characteristics of the individual Kenyan women who did not want additional 
children during the stalling period. One of the limitations of this study was that it 
tried to find the determinants of fertility stall by studying the determinants of desire 
for additional children, where fertility stall is directly associated with the increased 
number of eventual births. Although the number of eventual births and desire for 
children are positively associated, they are not exactly the same (Bongaarts, 2001). 
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Therefore, the use of desire for additional children as a proxy for higher number of 
eventual births raises the question about how realistic was the use of desire for 
additional children in the study of fertility stall. Westoff and Cross (2006) primarily 
attributed the Kenyan fertility stall to the loss of focus on the family planning 
programme, which was reflected in the stall of unmet need for family planning 
during the fertility-stalling period. The additional factors that they found to be 
associated with the Kenyan fertility stall include stall in contraceptive use among 
the women of all segments, increase in demand for children, and low educational 
attainment of women. They argued that rise in child mortality due to the increase 
in HIV/AIDS infection induced Kenyan parents to want more children to ensure 
that they have some surviving children. 
In another study on Kenyan fertility stall during the period 1998–2003, Anyara and 
Hinde (2007) used the views of 209 married women aged 15 and above, where the 
views were collected by means of group discussion. The data were analysed using 
Bongaarts's (1978) proximate determinants framework and Easterlin and Crimmins 
(1985) demand and supply framework. Anyara and Hinde (2007) also cited that 
lower priority given to the family planning programme resulted in increased 
method failure and unintended pregnancy, these in turn contributing to the Kenyan 
fertility stall. Besides these, they found that the stall in desired family size also 
played an important role in Kenyan fertility stall. They argued that sex preferences, 
resulting from economic hardship and desire for children composed of each sex, 
contributed to the stall in the demand for children in Kenya. 
Mutuku (2015) also examined the fertility stall of Kenya using the data collected by 
the DHS programme. The study drew a conclusion by examining the determinants 
of progression to a higher parity in past five years of the surveys in 2003 and 
2008/2009, where the five-year period preceding the survey in 2003 showed a stall 
in fertility decline, but fertility was observed to decline during the past five years of 
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the survey in 2008/2009. The study did not examine the role of programmatic factors 
in fertility stall. Mutuku (2015) attributed the stall to religious and regional 
differences, desire for larger family, low educational attainment of women and low 
level of knowledge on contraception. 
Using the same data of DHS, Odwe, Agwanda, and Khasakhala (2015) also explored 
the drivers of Kenyan fertility stall. Their study was limited in the analysis of only 
a small number of socio-economic factors, and the study completely ignored the 
role of programmatic factors. Comparing the trends in socio-economic factors 
during fertility-stalling period with those during the fertility transitioning period, 
the study concluded that Kenyan fertility stall was associated with the rise in 
poverty and increase in the demand for children. The study also argued that Kenyan 
fertility stall was associated with the decline in contraceptive use among the poorer 
people. 
Two studies were found on Egyptian fertility stall manifested during the period 
1997–2000. Both studies expressed concern about the stall because the country 
already had a vast population, and such a stall emerged as a barrier to lowering the 
population growth. Both of those studies used the data collected by the DHS 
programme. None of those studies analysed the role of programmatic factors, and 
both were mainly limited to exploring the role of socio-economic factors in fertility 
stall. The study of Eltigani (2003) explored the drivers of fertility stall by comparing 
the trends in fertility predictors during the transitional periods with those during 
the stalling periods, while the study of Vignoli (2006) explored the causes by 
comparing the characteristics of the women progressed to a higher parity during 
the stalling period. The first study on Egypt concluded that increased reproduction 
among the women of high and moderately wealthy households contributed to the 
Egyptian fertility stall (Eltigani, 2003). The study concluded that future decline in 
fertility will largely depend on the decline in desired family size below the current 
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level (three children) among at least one of those two groups of women. Later in 
2006, Vignoli attributed Egyptian fertility stall to the increased childbearing among 
the women with high educational standards. 
Besides these, a study was found to investigate the fertility stall in rural KwaZulu-
Natal province of South Africa (Moultrie et al., 2008).  The author stated that fertility 
decline influences socio-economic development positively and helps prevent 
environmental degradation. The study mostly relied on other studies and ended up 
with inconclusive results. The study used the data collected by a demographic 
surveillance system in the province. Although the trend in fertility during the 
period 2000–2005 seemed stalled, using a regression approach the study showed 
that the decline in fertility level during that period was statistically significant. The 
study did not find change in any factor consistent with the fertility stall in the 
province (Moultrie et al., 2008). They also observed an increase in contraceptive use 
during the study period. 
Like the studies of single countries, studies on a group of African countries also 
ended up with mixed results; few of these studies were found to focuss on 
programmatic factors. In a study in 2008, Shapiro and Gebreselassie focussed only 
on socio-economic factors and proximate determinants in exploring the reasons for 
the fertility stalls in sub-Saharan Africa. They used the data collected by the DHS 
programme. In exploring the causes of stalls, the study used the technique of 
comparing the trends in fertility predictors among the fertility-stalling and 
transitioning countries. The study found that fertility stalls in sub-Saharan Africa 
were associated only with socio-economic factors; these include lack of progress in 
women education, and infant and child survival. The study did not find any 
significant influence of proximate determinants on the fertility stalls in sub-Saharan 
Africa. 
Two more studies were also found to explore the reasons for fertility stalls in the 
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group of sub-Saharan African countries. These studies were conducted by Garenne 
(2009) and Ezeh et al. (2009).  Of these, the study of Ezeh et al. (2009) stated that 
rapid population growth is one of the threats to global peace and prosperity, where 
fertility stall is a barrier to lowering that population growth. Both studies used the 
data collected by DHS programme. These studies explored the causes of fertility 
stall by examining the trends in fertility predictors during the fertility-stalling 
period, but they used the data from a different level. The study of Garenne (2009) 
used data at country level, while the study of Ezeh et al. (2009) used the data of the 
regions in four Eastern African Countries. Both the studies found that the fertility 
stalls in sub-Saharan Africa were associated with the stalls in proximate 
determinants; these include decline or levelling off in contraceptive use and decline 
in age at marriage. Of the two studies, Ezeh et al. (2009) examined the role of 
programmatic factors and found that family planning services were faltering during 
the stall in sub-Saharan Africa, which was reflected in stalled or increasing unmet 
need for family planning. Other factors the study found to be associated with 
fertility stall are stall or declining female income and female labour force 
participation, stall in desire for children, and increase in adolescent fertility. 
The above discussion shows that the studies on fertility stall in African countries 
ended up with mixed and contradictory results. The two studies by Westoff and 
Cross (2006) and Anyara and Hinde (2007) gave different explanations for the rise 
in demand for children during the stalling period of Kenya. Westoff and Cross 
(2006) attributed the rise in demand for children to the rise in child mortality due to 
the rise in HIV/AIDS infection, while Anyara and Hinde (2007) attributed the rise 
in demand for children to the sex preferences. Anyara and Hinde (2007) did not find 
the idea of rising child mortality because of HIV/AIDS caused the rise in demand 
for children widely accepted in Kenya. The study of Odwe et al. (2015) was limited 
to a small number of socio-economic factors, which came up with an explanation 
that is contradictory to the explanation given by Westoff and Cross (2006). Odwe et 
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al. (2015) argued that Kenyan fertility stall resulted from the decline in contraceptive 
use among the poorer people, but Westoff and Cross (2006) claimed that Kenyan 
fertility stall was a result of unchanged contraceptive use among the women of all 
segments. Results of the studies on Egyptian fertility stall were also found to 
contradict the existing studies on fertility stall, and fertility in general. The studies 
showed that Egyptian fertility stall was associated with the increased fertility 
among the women with higher educational standards and among the women of 
high and moderately wealthy households (Eltigani, 2003; Vignoli, 2006). Although, 
wealth status is found to exert mixed (positive and negative) effects on fertility, an 
inverse relationship between fertility and higher educational attainment is well 
established (Colleran, Jasienska, Nenko, Galbarczyk, & Mace, 2015; Jejeebhoy, 1995; 
Rutstein, 2002). Therefore, the positive relationship between fertility and higher 
educational attainment found in Egypt is surprising and contradictory to the 
findings of conventional studies on fertility stall, and fertility in general. Another 
large difference in the findings of the studies in sub-Saharan Africa is that, although 
Shapiro and Gebreselassie (2008) did not find any association between proximate 
determinants and fertility stall in sub-Saharan Africa, the studies of Garenne (2009) 
and Ezeh et al. (2009) showed that fertility stall in sub-Saharan Africa was 
influenced by the deteriorating or stalled progress in proximate determinants. 
The studies in African countries are found to possess several limitations as well. 
Despite a proven influence of family planning programmes on fertility decline in 
developing world, most of the studies in African countries did not analyse the role 
of programmatic factors in fertility stall (Eltigani, 2003; Garenne, 2009; Moultrie et 
al., 2008; Mutuku, 2015; Odwe et al., 2015; Shapiro & Gebreselassie, 2008; Vignoli, 
2006). Although there is evidence of a strong hold of HIV/AIDS on child mortality 
in many African countries, only one of the studies in those, in particular the study 
of Westoff and Cross (2006) on Kenyan fertility stall, is found to discuss the role of 
HIV/AIDS in stalling the fertility decline. The study of Mutuku (2015) drew a 
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conclusion about Kenyan fertility stall by examining the higher parity progression 
in the past five years of the surveys in 2003 and 2008/2009, where the five-year 
period preceding the survey in 2003 showed a stall in fertility decline, but fertility 
was observed to decline during the past five years of the survey in 2008/2009. 
Therefore, Mutuku (2015) tried to explore the causes of fertility stall in Kenya by 
studying the characteristics of the women during a period when their overall 
reproductive behaviour resulted in fertility decline. Although the study of Moultrie 
et al. (2008) concluded that the trend in contraceptive use during the stalling period 
was not consistent with the fertility stall in KwaZulu-Natal province of South Africa 
as contraceptive use increased during the stalling period, the study did not analyse 
the offsetting effect of other proximate determinants (marriage, induced abortion, 
post-partum infecundability) on increasing birth-inhibiting effect of contraceptive 
use. The analysis of the offsetting effects could have given very useful information 
about the reason for fertility stall despite the increase in contraceptive use.     
2.5.2. Fertility stalls in countries from other single and mixed regions 
Studies in the regions other than Africa and Asia have also ended up with mixed, 
contradictory, and inconclusive results. The first study on fertility stall was 
conducted by Gendell in 1985 where he used data from different sources, these 
being national fertility survey, national vital registration data, contraceptive 
prevalence survey, world fertility surveys, and data of The World Bank. The author 
regarded fertility stall as one of the major issues in the developing countries 
suffering from rapid population growth during the 1980s. The study included three 
countries in the analysis from different continents: one from each of Central 
America, East Asia, and South Asia. The findings on the Asian countries have been 
explained in the section for fertility stall in the Asian countries. He tried to uncover 
the causes of fertility stall by comparing the trends of fertility predictors during the 
fertility-stalling period with those during the fertility transitional period. The 
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Central American country included in the study was Costa Rica, which experienced 
fertility stall during the period 1976–1980. The study concluded that the stall in 
Costa Rican fertility decline was the result of a level-off in marital fertility and 
contraceptive use due to the convergence between desired and actual fertility. The 
study also observed that the family planning programme weakened during the 
stalling period, which was reflected in declining programme effort score. Although 
the study noticed a level-off in marital fertility in Costa Rica during the stalling 
period, the shift of childbearing to outside of wedlock was also remarkable during 
that period; as a result, the explanation about the effect of marriage on fertility 
remained inconclusive.  
Khawaja, Assaf and Jarallah (2009) conducted a study on the fertility stall in Gaza 
Strip of Palestine that occurred during the period 1995–2003. They mainly used the 
data of four household surveys run by the Palestinian Central Bureau of Statistics 
(PCBS). The study stated that the future of Palestinian population growth will 
entirely depend on its fertility trend. The study tried to find the causes of fertility 
stall by comparing the trends in fertility predictors during fertility transitioning and 
stalling periods. The study ascribed the fertility stall of Gaza Strip to high demand 
for children, high unmet need for family planning, and level-off in contraceptive 
use. Although the study attributed the fertility stall to the typical factors cited by 
other studies, the study presented the explanation for high demand for children as 
completely different from the contemporary studies. The study argued that high 
demand for children in that poverty-stricken and intense conflict-ridden area was 
associated with the desire to maintain the lineage, and perceiving children as the 
important resource for the political parties, and as a source of personal protection 
and support. 
Some studies included multiple countries from different regions in their analyses 
and searched for common drivers of fertility stall for all the countries. These studies 
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were observed to struggle to reach a conclusion. Using the data collected by the 
DHS programme, Shapiro, Kreider, Varner, and Sinha (2010) analysed the fertility 
course of 49 developing countries from sub-Saharan Africa, North Africa, Asia, 
Latin America and Caribbean. The study employed multivariate regression analysis 
for analysing the data of decline in fertility of those 49 countries during a period 
and the progress in some socio-economic factors and modern contraceptive use 
(Proximate determinant) during the same period. The study found that lower 
women’s schooling, higher infant and child mortality, and lower use of modern 
contraception were associated with the fertility stalls in these countries. However, 
the study found that fertility decline decelerates in cases of rapid growth of Gross 
Domestic Product (GDP), and the decline in fertility diminishes in magnitude over 
time. While on the one hand the study cited that the progress in main indicators of 
socio-economic development were positively associated with the pace of fertility 
decline, on the other hand the study observed that the decline in fertility decelerates 
when GDP grows rapidly; these two findings are contradictory. Another study 
conducted by Bongaarts (2006) included seven countries from the regions of South 
and West Asia, Western and Eastern Africa, South America, and Caribbean. The 
author stated that as population growth is sensitive to a minor variation in fertility 
course, the fertility stall will have implications for future population growth. This 
study also used the data collected by the DHS programme. The study compared the 
trends in various fertility determinants in the seven stalling countries with those in 
the fertility-declining countries. The study tried to generalise the result for all the 
countries but could not make a concrete conclusion for all the countries as a whole. 
The study did find, however, that fertility stalls in many of those countries were 
associated with the levelling-off or near levelling in the fertility determinants, these 
including use and demand for contraception, and number of wanted births. As the 
study found that some countries experienced fertility stall despite a sizeable 
increase in contraceptive use, the study expressed a necessity of analysing the share 
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of major proximate determinants on fertility change by using the proximate 
determinants model. Although the study observed a stall in the progress of socio-
economic indicators in some countries, it rejected the association between socio-
economic development and fertility stall due to the inconsistencies of the trends in 
socio-economic indicators with the fertility courses in other countries. Both studies 
included several countries that were suffering from an HIV/AIDS pandemic, but 
they completely ignored the role of HIV/AIDS in fertility stall. The most probable 
reason for not including such an important factor in the analysis was that the 
countries included in the study were from different regions, and in many of them 
HIV/AIDS was not a large health issue. The confounding conclusion of these studies 
might have stemmed from generalising the result for all the countries by putting all 
of them in the same scheme of analysis, as the countries included in the analysis 
were from different regions with remarkably different socio-economic and cultural 
settings. 
2.5.3. Fertility stalls in Asia and Bangladesh 
After an extensive search, few studies are found that explored the reasons of fertility 
stalls in the Asian countries, and not a single study is found which is well 
recognized and exclusively focussed on Bangladeshi fertility stalls. The study of 
Gendell (1985) analysed the fertility stalls in two Asian countries – Korea, and Sri 
Lanka – along with Costa Rica from Central America, where he provided a separate 
explanation for each country. Although no concrete conclusion was reached, the 
study of Gendell (1985) presented proximate determinants as the probable reasons 
for the fertility stalls in those two Asian countries, where programmatic factors were 
not found to play any significant role. The proximate determinants that were found 
to influence the Korean fertility stall during the period 1967–1972 included 
decelerated contraceptive use and declining duration of breastfeeding, while the Sri 
Lankan fertility stall during the period 1975–1982 was found to be influenced by the 
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rise in marriage and declining duration of breastfeeding. The reason behind such 
an increase in the number of marriages during the stalling period in Sri Lanka was 
significant economic growth during the period (Gendell, 1985).  
A study was found to explore the causes of Indonesian fertility stall during the 
period 2002–2012 by using the data of the DHS programme (Kumar, 2016). The 
study focussed only on the role of proximate determinants and tried to find the 
responsible factor by comparing the changes in the effects of major proximate 
determinants during fertility-stalling periods with those during fertility 
transitioning period in Indonesia. The study concluded that reduced duration of 
breastfeeding was the reason for that stall (Kumar, 2016). Although decline in the 
duration of breastfeeding and post-partum infecundability is considered normal 
with modernization (Bongaarts, 1993), the study on Indonesia did not prioritise the 
effects of other factors whose increased fertility-inhibiting effects could surpass the 
fertility-increasing effect of declining duration of breastfeeding, which in turn could 
contribute to the continuation of fertility decline even in late-transitional stage.  
Besides the studies on the aforementioned countries, some other countries in South 
Asia, for example, India and Pakistan, also suffered from high population growth 
resulting from persistently high fertility. Many regions in these countries also 
experienced fertility stall that impeded the achievement of national fertility targets 
and lowering the population growth, but no study was found to investigate the 
fertility stalls in the regions of these countries. 
Along with the other Asian countries, Bangladesh also experienced two stalls in its 
fertility decline in two different stages of fertility transition in a space of a decade. 
The first stall occurred in the middle stage of fertility transition during the period 
1996–2000, while the second stall occurred in the late-transition of fertility during 
the period 2011–2014 (BDHS, 2014). No research was found that exclusively studied 
any of the fertility stalls of Bangladesh in a structured way. The Bongaarts's (2006) 
47 
 
study was the first to examine the first fertility stall (during the period 1996–2000) 
of Bangladesh in detail. His study included Bangladesh along with six other 
countries from different continents. The study mainly used the data of DHS 
programme and compared the trends in various fertility determinants in 
Bangladesh during the stalling period with those in the fertility-declining countries. 
The study could not provide any concrete conclusion about that stall in Bangladesh, 
as contraceptive use was observed to increase during that stalling period. Finally, 
he argued that further decline in fertility of Bangladesh will depend on the decline 
in unmet need for family planning. But there are other factors that also exert direct 
inhibiting effect on fertility, some such factors being increase in induced abortion, 
decline in marriage. Although induced abortion is one of the proximate 
determinants that played important role in reducing fertility in all the societies in 
the world including Bangladesh (Rahman et al., 2001; Singh et al., 2012; Streatfield, 
2001), Bongaarts (2006) did not study the trend in induced abortion. In his study, he 
found few countries that also experienced stall in fertility decline despite an increase 
in contraceptive use, and as a result he expressed the necessity of performing 
proximate determinants analysis, which would reveal the other proximate 
determinants that offset the increasing effect of contraceptive use during the stalling 
periods.      
Another study, carried out by Islam et al. (2004), mainly explored the drivers of 
Bangladeshi fertility transition (not the drivers of fertility stall) during the period 
1975–2000, and expressed concern about the prospect of attaining the replacement-
level fertility due to the first fertility stall during 1996–2000. The study used the data 
of DHSs conducted in Bangladesh and of Bangladesh Fertility Surveys. Although 
the study used the Bongaarts's (1982) proximate determinants model as the main 
technique of data analysis, that did not include one of the major components of the 
model, the induced abortion. Finally, Islam et al. (2004) claimed that fertility 
transition was underway during the period 1996–2000, but seemed stalled because 
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of an inflation in TFR estimate of 1999/2000 resulting from the shift of childbearing 
from older ages to the younger ages (Islam et al., 2004). But the mean age at 
childbearing (MACB) presented in that study using the DHS data showed that the 
MACB in Bangladesh increased during that stalling period; this means that the 
childbearing during the first stalling period shifted to older ages from the younger 
ages, which should have shrunk the TFR estimate instead of inflating the estimate. 
Therefore, it is apparent that the study made the comment without any supporting 
evidence, and the statement of the study about fertility stall was contradictory to 
the data presented in the study itself. However, three years later Islam (2007) 
presented a completely different explanation for that stall in Bangladesh when he 
argued that slow decline in child mortality relative to the increase in contraceptive 
use in Bangladesh during the period 1996–2000 caused stall in fertility decline in 
some of the regions of the country; those regional stalls in turn resulting in the 
fertility stall at the national level. The most confusing part of Islam’s latter study is 
that he related the effect of slow decline in child mortality on fertility with the 
increasing fertility-inhibiting effect of increasing contraceptive use. The increasing 
fertility-inhibiting effect of increasing contraceptive use can be offset by the decline 
in other proximate determinants which have direct impact on conception and child 
birth, some of such factors being decline in induced abortion and post-partum 
infecundability or increase in marriage (Bongaarts, 1982). But child mortality is not 
directly related with the conception or child birth. Increase in child mortality 
increases fertility by increasing the demand for children, in which case a woman 
stops using birth control and has extra children so that she can have her desired 
number of children even after the deaths of some of her children (Bongaarts, 2001), 
but once women use contraception that must stop conception. Slow decline or 
increase in child mortality cannot offset the increased fertility-inhibiting effect of the 
increased contraceptive use. To date no study is found to present any useful 
information about the second stall in Bangladesh.  
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Although the existing studies did not show absolute consensus, and some of them 
included countries with significantly different socio-economic and cultural settings 
and tried to generalise the result for all of them, the relevance of the findings of 
those studies is worth checking in the context of Bangladesh, depending upon the 
availability of data. Studies on the first fertility stall in Bangladesh are also observed 
to end up with mixed and contradictory results; therefore, the first stall should be 
revisited to reach a concrete conclusion about that. These studies in Bangladesh also 
provide an important guideline for analysing the latter fertility stall in Bangladesh. 
The discussion on existing literature reveals an obvious gap in knowledge on 
fertility stall in South Asian countries. As the causes of fertility stall have been 
observed to vary from country to country due to the difference in the socio-
economic and cultural settings of the continents, the existing studies cannot fill the 
knowledge gap on fertility stall in South Asia. This study intends to fill that 
knowledge gap by providing a detailed explanation of the fertility stalls in the 
regions of Bangladesh, India and Pakistan by analysing as many factors as is 
possible that fit in the analytical framework with the available data. Moreover, 
Bangladesh has experienced two stalls in two different stages of transition (mid- 
and late-transitional stage) in just the space of a decade, thus study on fertility stalls 
in Bangladesh provides an opportunity to compare the drivers of stalls in two 
different stages of transition in the same country in a short time interval.  
A review of literature also exposes some weaknesses in the existing studies and 
contradictions in their findings. One important weakness of the studies on fertility 
stall is that they focussed on limited range of factors and did not include the factors 
most appropriate for a particular country/region, for example studies on African 
countries did not include HIV/AIDS and studies on Bangladesh did not include 
induced abortion in their analysis. Many of the studies did not examine the role of 
programmatic factors in fertility stall. Some studies tried to find the determinants 
of high fertility during the stalling periods by focusing on the parity progression of 
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inappropriate time period, or focusing on the wrong variable such as desire for 
children. Some studies, especially those in Bangladesh, are observed to provide 
inconsistent explanation for the first fertility stall in the country, and some tried to 
generalise the result for the countries from different regions of different socio-
economic and cultural settings by putting all the countries in the same scheme of 
analysis. As well, the existing studies did not use all possible options of analysis. 
For example, some studies only used comparison of the trends of fertility 
determinants over fertility transitioning period and fertility-stalling periods, or only 
over fertility transitioning countries and fertility-stalling countries, some only used 
the analysis of individual characteristics that influenced them progression to a 
higher parity, but none of the studies used all these techniques together when the 
analytical framework for this study showed that each technique has a special 
advantage in analysing particular types of factors and revealing their influences on 
fertility. Some studies also felt the necessity of performing an analysis using the 
Bongaarts's (1982) proximate determinants model, but they did not use the model 
in their studies. All these factors in turn perhaps resulted in that contrast and 
contradiction in the outcomes of the previous studies in fertility stalls. My study 
uses a comprehensive analytical framework to analyse fertility stall at all levels by 
comparing the data at the regional level in the study countries, at the national level 
over time, and at individual level. Analysis of my study intends to use the 
Bongaarts's (1982) proximate determinants model including the induced abortion. 
Besides these, my study attempts to overcome the weaknesses of the existing studies 
by focusing on the appropriate indicator of fertility of appropriate period, and by 
linking the changes in the wide range of underlying and intermediate variables to 
the changes in fertility.  
The third and fourth chapters of this thesis were written in journal article format, 
while the remaining chapters were written in the format of a traditional thesis 
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chapter. The literature review sections of the chapters written in journal article 
format have been collated here. 
2.6. Data 
My study mainly used the data collected in Bangladesh, India and Pakistan by the 
DHS programme. The programme has collected, analysed and disseminated 
accurate and representative data on fertility, population, health, HIV, and nutrition 
through more than 300 surveys in over 90 countries (http://www.dhsprogram.com). 
The data collected under the DHS programme are disseminated in two forms, in 
report and raw data. The programme is funded by the United States Agency for 
International Development (USAID). It usually carries out the surveys in less-
developed countries or in the countries receiving United States (US) foreign aid. 
The DHSs are usually based on a multi-stage sampling technique. A two-stage 
sampling design was adopted for Bangladesh and Pakistan. For rural India, the 
programme also adopted a two-stage sampling design, but a three-stage sampling 
design was chosen for urban India. Sizes of the sample for the surveys were usually 
specified in terms of the target numbers that were set considering the size of the 
population of a territory. Sample allocation for each subsection of the population 
was proportional to the size of that subsection population. The primary sampling 
units (PSUs) were selected with probability proportional to size (PPS). My study 
used data from both reports and raw data files of all the DHSs carried out in 
Bangladesh, India and Pakistan. The DHS programme conducted a total of seven 
surveys in Bangladesh, and three surveys each in India and Pakistan. For the report 
and analysis of fertility, the survey usually interviews women of reproductive age 
who have entered a sexual relationship. The indication of entering sexual 
relationship varies over the countries; in countries like Bangladesh, India and 
Pakistan, getting married gives the indication of entering a sexual relationship so 
the surveys in these countries interviewed the ever-married women. The numbers 
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of eligible women interviewed in the seven surveys of Bangladesh ranged from 
9,127 (in 1996/1997 survey) to 17,863 (in 2014 survey), and these numbers in three 
Indian surveys ranged from 89,777 (in 1992/1993 survey) to 124,385 (in 2005/2006 
survey) (see supplementary Table S1 in Appendix A). The numbers of eligible 
women interviewed in three Pakistani surveys lay between 6,611 (in 1990/1991 
survey) and 13,558 (in 2012/2013 survey). The response rates of the selected eligible 
women in these surveys were very high, rates that are presented in the 
supplementary Table S1 in Appendix A. The response rates in all the surveys of 
Bangladesh were above 96 percent, and these rates in the surveys of India hovered 
around 95 percent. The lowest response rate in the surveys of Pakistan was observed 
93 percent in the 2012/2013 survey, while the 1990/1991 survey had the highest 
response rate of 96 percent (see supplementary Table S1 in Appendix A). 
Besides the data from DHSs, some data on Bangladesh were extracted from the 
databases of the World Bank and World Population Policies. Each chapter contains 
a detailed explanation of the sources of data used in that chapter. 
The methods used for analysing data in each chapter have been presented in the 
respective chapters.  
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Chapter 3  
Causes of fertility stalls in the regions of Bangladesh, 
India and Pakistan 
3.1. Introduction  
In line with the main objective of my study – exploring the causes of fertility stalls 
in Bangladesh – analysis in this chapter intends to discover ideas about the causes 
of fertility stalls in Bangladesh by answering the first question of my study: what 
were the causes of fertility stalls in the regions of Bangladesh and its neighbours – 
India and Pakistan. Analysis in this chapter intends to answer this question by 
comparing the status of progress in the drivers of fertility in the fertility-stalling 
regions with that in the fertility transitioning regions in those countries. The idea of 
analysing the fertility stall in the regions emerged from the fact that the fertility of 
a country is composed of the fertility in its regions, thus the drivers of fertility stall 
at the national level can best be explained in the light of the drivers of fertility stalls 
in the regions. This chapter also addresses the question of whether the causes of 
fertility stall were common for all the countries, or they varied among the countries? 
The UN’s projected trend in fertility for all the countries in the world was analogous 
to the assumptions on fertility transition made in first (classical) Demographic 
Transition theory. Depending upon a series of medium variant estimates of UN 
between 1970 and early 1990s, demographers assumed that all countries end their 
fertility transitions (fertility decline) with fertility stabilizing at the replacement 
level of 2.1 births per woman (Bongaarts, 2002). Nevertheless, further progress in 
socioeconomic condition, and changes in the aspirations and expectations of the 
people resulted in greater gender equity, increased job security for the young people 
and weakened temporal link between marriage and childbearing in many more-
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developed countries in Europe. These characteristics have led these countries to 
second Demographic Transition, where fertility falls well below the replacement 
level (Van de Kaa, 1987).  Although the context of fertility transition in other more 
developed countries are not exactly the same as that in those considered to have 
entered the second demographic transition, overall socio-economic advancement 
has led all those more developed countries to a low fertility (Caldwell, 1982; Van de 
Kaa, 1998). Average fertility in the more developed countries (Europe, North 
America, Japan, Australia, and New Zealand)   declined to 1.6 births per woman in 
the late 1990s (Bongaarts, 2002). Although, the average fertility in the more 
developed region was already low (2.8 births per woman) during the early 1950s, 
fertility in the developing region during that period was more than six births per 
woman (UN, 2006). Unlike the developed countries, fertility transition in many 
developing countries begun in the 1960s, which was inseparably conjoined with the 
government family planning programmes and policies instead of a remarkable 
socio-economic development (Bongaarts, 2006; Cleland, 2009; Cutright & Kelly, 
1981). Even some regions in India have reached a below replacement level fertility 
with the help of government family planning programmes (Vithayathil, 2013). 
Therefore, it is clear that fertility in a society whose socio-economic condition is not 
extremely good can also reach to a below replacement level with an external support 
(family planning programmes) even before an internal change occurred among the 
women (formal education, gender equity, labour force participation, etc.).  
The fertility transition in the developing countries, that begun in the 1960s, was 
expected to continue until reaching or even falling below replacement level 
(Bongaarts, 2006; Mutuku, 2015). Contrary to this prediction, during the 1990s and 
mid-2000s many high fertility countries in Sub-Saharan Africa, Asia and Latin 
America experienced sluggish or no decline, and even a rise in fertility, with some 
still showing such trend (The World Bank, 2016a). Levelling off or rise in fertility 
following a decline in fertility is often termed as fertility stall. Bangladesh is one of 
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the developing countries that experienced two stalls in its fertility decline. This 
study investigates the causes of fertility stalls in Bangladesh. During the 
investigation, one key question arising was that what factors were associated with 
the fertility stalls in the regions, as fertility in the regions determines the shape of 
the national fertility. To answer this question (the first question of this study) this 
chapter tried to understand the causes of fertility stalls of Bangladesh in the light of 
the causes of stalls in the regions of Bangladesh, India and Pakistan. Although, some 
of the regions in these countries are culturally different from the others in some 
respects, in broader context there are many similarities in socio-economic and 
cultural condition. Family planning activities in the regions of these countries are 
also similar. Some common family planning activities in these countries are 
counselling women for using contraceptives, providing free contraceptives, etc 
(BDHS, 1999; NFHS-2, 1998; PDHS, 1990).   
About one-quarter of the world’s population live in South Asia where 266 people 
are living per square kilometre (PRB, 2014). Rapid growth of population in South 
Asia, resulting from persistent high fertility, has posed multifaceted socio-economic 
and environmental problems, which are mainly reflected in widespread poverty, 
high unemployment, poor health, air and water pollution, and road congestion 
(Bandarage, 1997; Bloom & Rosenberg, 2011; Huq, Rahman, & Mallick, 1998; PRB, 
2014). All the countries in South Asia are yet to reach replacement level fertility, 
except Iran (PRB, 2015). Bangladesh, India and Pakistan are the three countries of 
South Asia placed in the list of top 10 most populous countries in the world (PRB, 
2015).   
After the onset of fertility transition after 1970, all the three countries  ̶  Bangladesh, 
India, and Pakistan  ̶  continued a steady decline for long time (Figure 3.1). The 
transition in Bangladesh continued for two decades, but after 1994 the transition 
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suddenly lost momentum; later, the fertility course had an absolute level off during 
the period 1996–2000 at 3.3 births per woman. After 2000, the fertility transition of  
 
Figure 3.1 Fertility trends of Bangladesh, India and Pakistan 
Source: For Bangladesh, data for the period 1975–2014 came from Bangladesh 
Demographic and Health Survey (BDHS) of 2014, and the data for the period 1960–1970 
were from The World Bank (2016a). For India, data of 1985 and 2010 were from Registrar-
General of India (1985, 2010); data for the period 1960–1980 were from The World Bank 
(2016a, 2016b), and the data of 1993, 1999  and 2006 were from International Institute for 
Population and Sciences (IIPS) and Macro International (2007); For Pakistan, the data for 
the period 1960–1970, and the data of 1985, 1996 and 2001 came from The World Bank 
(2016a); the data of 1991, 2007 and 2013 came from Pakistan Demographic and Health 
Survey (PDHS) of 2012, and the data of 1975 came from Pakistan Fertility Survey (PFS) of 
1976.   
Bangladesh gained momentum again, but the transition stalled second time during 
the period 2011–2014 at 2.3 births per woman. Although India and Pakistan did not 
experience an absolute stall, their fertility transition became sluggish by the end of 
the twentieth century. Among these three countries, Bangladesh and India have 
already reached a low fertility of 2.3 births per woman (BDHS, 2014; PRB, 2015). But 
as they already have vast populations, even a low fertility of 2.3 births per woman 


































































































reason, the governments of Bangladesh and India are still considering the fertility 
level as “too high” (WPPD, 2015). If the present rate of fertility decline persists, 
Bangladesh and India is expected to reach a sub-replacement level fertility (less than 
2.1 births per woman), that is they are expected to reach the fertility level that 
characterises the second Demographic Transition by 2030 and 2050 respectively 
(UN, 2015). Assuming a persistent fertility decline, the projection of United Nations 
(2015) anticipates that the populations in Bangladesh and India are expected to 
stabilise around 200 million and 1,750 million after 2050 and 2075 respectively. 
Nonetheless, apparently the fertility stalls in the regions of these countries have 
already emerged as an obstacle in reducing the national fertility and lowering the 
population growth rate. The implication of fertility in the regions for achieving 
national population goals has directed this study to focus on the fertility stalls in the 
regions.  
Although fertility stall was a neglected issue around the mid-1980s (Bongaarts, 
2006), researchers began to extensively study the issue in the mid-2000s after 
realising its consequences for future population growth. The literature review in 
chapter 2 showed that there are many studies on fertility stall in Africa, but fertility 
stalls in other parts of the world are underrepresented in the research. Studies on 
the first fertility stall (occurred during the period 1996–2000) in Bangladesh ended 
up with mixed results; even the conclusion of Islam, Islam, and Chakroborty (2004) 
about that stall was contradictory to the data presented in the study itself. The study 
of Islam, Islam, and Chakroborty (2004) claimed that the fertility transition of 
Bangladesh did not stall during the period 1996–2000, but seemed to stall due to the 
overestimation of total fertility rate (TFR) resulting from the shift of fertility to the 
younger ages. The data in that article showed, however, that the mean age at 
childbearing during the period 1996–2000 increased, which means that the 
childbearing did not shift to the younger ages, rather to the older ages. However, in 
another study, Islam (2007) stated that a slow decline in child mortality relative to 
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the increase in contraceptive use caused a slight increase in fertility in some of the 
regions in Bangladesh; consequently, fertility stalled at the national level during the 
period 1996–2000. The effect of slow decline in child mortality is not supposed to 
offset the increased fertility-inhibiting effect of increasing contraceptive use by any 
means. In the meantime, no study was found to examine the fertility stalls in any of 
the regions of India or Pakistan. The mixed findings about the fertility stall of 
Bangladesh and lack of studies in India and Pakistan necessitated the review and 
research of the drivers of fertility stalls in these countries that are remarkably 
different from Africa in terms of socio-economic and cultural settings.  
This chapter aims at uncovering the causes of fertility stall in the light of regional 
fertility dynamics by exploring the unique and common drivers of fertility stall in 
the regions of three South Asian countries: Bangladesh, India and Pakistan. Since 
fertility courses in the regions of a country constitute the national fertility trend, any 
change in regional fertility course will influence the national fertility. The major 
objective of this chapter is to analyse the role of different underlying and 
intermediate variables and their interplay effect in setting the fertility stall in the 
regions to identify the striking forces. Analysis of this chapter follows the technique 
of comparing the trends in the fertility predictors in the fertility-stalling regions 
with those in the fertility-declining regions. Findings from this chapter will help 
understand the dynamics of fertility stall at the regional level, which in turn can 
directly be fed into the formulation of policy planning for sustainable fertility 
transition. 
3.2. Analytical framework 
Analysis in this chapter followed the main analytical framework presented in 
chapter 2. A snapshot of the analytical framework is presented here for a quick 
recap. In 1798, Thomas Robert Malthus argued that the only means to control birth 
is the postponement of marriage (Van de Kaa, 1987; Zaidi & Morgan, 2017), while 
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in 1952, Castro claimed that protein deficiency leads to increased fertility. Later in 
1956, Davis and Blake explained how the core cultural factors influence the 
proximate determinants of fertility. Although all these theories completely ignored 
the influence of economic factors on fertility transition, the frameworks of fertility 
transition evolved after 1956 talked a little about the influence of core cultural 
factors on fertility (Bongaarts, 1993, 2006; Caldwell, 1982; Casterline & et al., 2001; 
Ezeh et al., 2009). The studies on fertility stall in different parts of the world have 
been guided mainly by three analytical models: socio-economic model, institutional 
model, and reproductive behaviour model (Bongaarts, 2006; Ezeh et al., 2009; 
Gendell, 1985). The factors in these models can be classified into four broad 
categories, which are socio-economic factors, programmatic factors, reproductive 
preferences and proximate determinants; their chain of link to the course of fertility 
have been presented in Figure 3.2, and their causal relationship with fertility 
transition is summarised as follows.  
Studies looking for the reasons for fertility transition frequently put socio-economic 
factors in the centre of the analysis (Bongaarts & Watkins, 1996; Notestein, 1953). 













                                                                                                             
 
 
Figure 3.2 Analytical framework for the factors associated with fertility stall 










































in fertility transition, studies in South and East Asia broadly suggested that change 
in socio-economic and cultural factors in these parts of the continent is the key to 
further decline in fertility (Caldwell & Caldwell, 2003; Cleland, 2001; Gubhaju & 
Moriki-Durand, 2003; McNicoll, 1992; Rammohan, 2004). Socio-economic 
development is considered as a key factor in reducing the benefits of having 
children by rising their cost (Caldwell, 1982). This increase in cost/benefit ratio and 
increased child survival influences the reproductive preferences of couples, which 
is mainly reflected in the demand for fewer children. Programmatic factors (family 
planning programme) also influence the reproductive preferences by changing the 
pronatalistic reproductive norms through the advocacy of small family size by the 
family planning programme activities (Bongaarts, 2006; Ezeh, Bongaarts, & Mberu, 
2012; Jain, Ramarao, Kim, & Costello, 2012; Kumar, 1995). This trend in reproductive 
preferences brings change in the proximate determinants, for example, increases 
demand for birth control and age of childbearing. To the extent that this demand 
for birth control is met and changes happen in other proximate determinants, 
fertility declines. The programmatic factors play its role in fertility transition by 
increasing the birth control use by reducing the price of contraceptives and making 
them easily available, thus reducing the unmet need for contraception and 
unintended pregnancies. Improvement in socio-economic conditions also increases 
the health and family planning service use by increasing the purchasing power and 
changing the attitude towards health and family planning (Kwon, You, Oh, & Kang, 
2009; Lamberte, Lee, & Garganian, 2000; Sileo, 2014). Besides these, building and 
improvement of the family planning service infrastructure largely depends upon 
the overall socio-economic development.  
Using this framework, this chapter hypothesises that fertility stalls in the regions 
are driven by the stall in the progress of the factors presented in the analytical 
framework. Therefore, analysis in this chapter will investigate whether the progress 
in the proximate determinants, reproductive preferences, programmatic factors, 
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and socio-economic factors also stalled during the periods of fertility stall in the 
regions of Bangladesh, India, and Pakistan. As the overall socio-economic 
conditions in these countries are considered poor, and their progress in socio-
economic condition is being undermined by their rapid population growth (Akbar, 
1994; Huq, Rahman, & Mallick, 1998; Sida, 2001; Vohra, 1991), the analysis of 
fertility stall in the regions of these countries may not show any association between 
the socio-economic factors and fertility stall. Analysis in this chapter is expected to 
reveal the influence of proximate determinants, reproductive preferences and 
programmatic factors. 
3.3. Regional cultural differences in analysis perspective 
Analysis in this chapter examines regions, making it important to understand 
regional and national similarities and differences. Analysis in this chapter tries to 
find out the important factors that were consistently associated with the fertility 
stalls among the regions in Bangladesh, India and Pakistan mainly by comparing 
the trends in the relevant factors of fertility change during the study period with the 
trends in fertility during that period. As this analysis tries to capture a bigger picture 
at national level by studying the regions, variables whose changes were not 
consistent with the fertility changes among the overall regions may not well surface 
in the results of the analysis. Rationale of the analysis in this chapter in terms of the 
regional cultural differences are explained as follows.  
 Bangladesh, India and Pakistan were together during the British rule, but India and 
Pakistan split in 1947 based on religion. After this separation, Bangladesh was in 
Pakistan as one of its provinces; during that time Bangladesh was known as East 
Pakistan and the present Pakistan was known as west Pakistan. The religion of vast 
majority of the people in East Pakistan and West Pakistan was same (Islam). Despite 
the religious similarity, East Pakistan (now known as Bangladesh) seceded from 
Pakistan in 1971.  
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Somewhat differences are often observed in the core cultural factors (such as caste 
and religion) and practices at the community and regional level all over the world. 
These differences in Bangladesh and Pakistan is not remarkable. Majority of the 
people in Bangladesh (90.4%) and Pakistan (96.3%) are Muslim. A vast majority of 
the people in all the regions of these two countries are also Muslim. These countries 
do not have any structured caste system as well (GOB, 2011; GOP, 2017). Whereas, 
India is a land of diversity in culture and climate. Majority of the people in India are 
Hindu (79.8%) and they are spread over virtually the entire country. Although, most 
of the regions in India are Hindu-majority, religion of majority of the people in some 
regions are not Hinduism. A large majority of the people in Jammu and Kashmir 
are Muslim (68.3%). A vast majority of the people in Nagaland (87.9%), Mizoram 
(87.2%) and Meghalaya (74.6%) are Cristian, while Punjab is predominantly 
inhabited by Sikhs (57.7%; GOI, 2011). India is also characterised by a structured 
caste system and diverse tribal groups. Despite the cultural diversity in India and 
some cultural differences in Bangladesh and Pakistan, these three countries have 
many common characteristics which include social and gender inequality, 
controlled women’s sexuality, widespread poverty, low female literacy rate, and 
large-scale child marriage (The World Bank, 2016a; UNICEF, 2014; UNICEF, 2016).   
India has about 3000 castes and more than 300 tribal groups. These groups differ 
from each other in customs, practices, tradition, faith, and language. Among these 
groups, Scheduled Castes and Scheduled Tribes are the most marginalized section. 
The Scheduled Caste and Scheduled Tribe population are observed in all the states 
of India, but they are concentrated in specific regions. Broadly, the Scheduled Caste 
population is mainly concentrated in the northern area of India, while the 
Scheduled Tribe population is concentrated in Central India and North-Eastern 
area. Some of the regions with high concentration of Scheduled Caste and 
Scheduled Tribe population are found to have relatively lower fertility of less than 
2.5 children per woman (such as Maharashtra, Orissa and Gujarat), while some 
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regions with a low concentration of Scheduled Caste and Scheduled Tribe 
population are observed to have relatively higher fertility of three or more children 
per woman (such as Arunachal Pradesh, Nagaland and Meghalaya) (GOI, 2013). 
This scenario is consistent with the modern theories of fertility transition which 
pays a little importance to the influence of core cultural factors on fertility transition 
(Bongaarts, 1993, 2006; Caldwell, 1982; Casterline & et al., 2001; Ezeh et al., 2009). 
The structured studies on Indian fertility transition also did not put much emphasis 
on the influence of the core cultural factors (such as caste, tribe, and religion) on 
fertility change in the country (Dharmalingam, Rajan, & Morgan, 2014; Mohanty, 
Fink, Chauhan, & Canning, 2016; Visaria, 1999; Zacharaiah, 1984). Considering the 
view that the cultural factors like caste affect fertility only through proximate 
determinants, the study of Visaria (1999) investigated only the role of proximate 
determinants in the fertility change of India. Even though the cultural differences 
become more intense when the unit of analysis becomes smaller, the study of 
Mohanty et al. (2016) examined the determinants of Indian fertility transition by 
using 640 districts as cases, where the fertility of the districts ranged from 1.1 to 5.7 
births per woman. The authors did not include any core cultural factor in their 
study. The studies of Vithayathil (2013) and Zacharaiah (1984) ignored the core 
cultural differences among the Indian regions by arguing that the visible 
developments over the past century have eroded the economic value of inherited 
characteristics, such as caste and religion. Along with India, the structured studies 
on Pakistani fertility have also ignored the differences in core cultural factors among 
the regions (Aziz, 1994; Butt & Jamal, 1993).  
Besides these, although the regions in Bangladesh are not characterised by sharp 
cultural differences, the regions show notable difference in fertility and other socio-
economic factors. The fertility level of Chittagong and Sylhet regions is much higher 
than the rest of the regions in Bangladesh. A thorough investigation shows that the 
structured studies that examined the differentials in the determinants of fertility 
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among the regions of Bangladesh found no remarkable difference in the 
determinants among high fertility regions, low fertility regions and at national level 
(Islam, Rob, & Nitai, 2003; S. Islam, Islam, & Padmadas, 2010). These studies are 
found to struggle draw conclusion from their analyses as they tried to draw a line 
among the regions and national level. The results of these studies show that there is 
scope of improvement in all the factors that they found significant at all the regions 
and at national level. It is observed that the two high-fertility regions in Bangladesh 
(Chittagong and Sylhet) experienced fertility decline during the study period 
considered in this chapter, while fertility decline in the remaining four regions is 
observed to stall during the study period. Main objective of this chapter is to 
investigate the determinants of fertility stall. As most of the regions in Bangladesh 
experienced fertility stall and the high fertility regions experienced fertility decline 
during the study period, and there is no remarkable variation in the determinants 
of high fertility among the regions and national level, analysis in this chapter mainly 
focused on the factors that are associated with the fertility stall rather than the 
factors associated with the high fertility in some regions and regional differentials 
in the determinants of fertility. 
Considering all the aforementioned facts, this chapter uses the regions of all the 
three countries as the unit of analysis of fertility stall in the light of the analytical 
framework developed for this study. This chapter intends to explain the reasons of 
the fertility stalls in the individual regions first, and then the analysis tries to find 
out the pattern of the changes in the predictors in the fertility-stalling and fertility 
transitioning regions in each country. As this chapter tries to understand the causes 
of fertility stalls in Bangladesh by analysing regions as case, analysis in this chapter 
attempts to explain the changes in the relevant factors of fertility change in 
Bangladeshi regions separately. In quantitative analysis, however, a variable is very 
difficult to consider as a reason of fertility change if its change shows an overall 
inconsistency with the fertility change among the regions. A separate explanation 
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of Bangladeshi regions along with the explanation for all the regions together will 
facilitate drawing a cogent conclusion about a variable. Analysis in this chapter 
moves to find out the predictors of fertility stalls at the aggregate level of the three 
countries. Because of the size, diversity, socio-economic disparity, and large 
differences in the progression of demographic transition, the included regions offer 
a perfect laboratory for quantitative analysis to study the predictors of fertility stall 
(Mohanty et al., 2016). 
3.4. Data and methodology 
3.4.1. Data 
Analysis in this chapter is based on data collected under the DHS programme in 
Bangladesh, India and Pakistan. A total of three surveys (presented in Table 3.1) 
from each of these countries were used as the sources of data; these surveys were 
conducted between 1996 and 2013. The data were mainly extracted from the 
published reports. In cases when required data were not available in the published 
report, the data were extracted from the raw data files of the surveys. This chapter 
analyses the regional level data, where the period between 2nd survey and 3rd survey 
was considered the main study period for fertility stall.  




Year of survey  
Total regions 
in 3rd Survey 
 
No. of regions 
Included in 
the analysis 
1st Survey 2nd Survey 3rd Survey  
Bangladesh 1993/1994 1996/1997 1999/2000  6  6 
India 1992/1993 1998/1999 2005/2006  29  23 
Pakistan 1990/1991 2006/2007 2012/2013  6  4 
                                                                         Total 41  33 
Source: Surveys conducted under DHS programme, 1993–2013 
Among the total 41 regions included in the third survey, two were excluded from 
analysis as they reached sub-replacement level fertility in the 1st survey, and the 
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remaining six were excluded for lack of comparability as they were not presented 
in 2nd survey or 3rd survey. 
3.4.2. Variables, measures and classifications  
The outcome variable in this chapter is fertility stall between the 2nd and 3rd survey. 
Fertility stall has been defined by different researchers in different ways, but the 
main theme of all the definitions was the interruption in ongoing fertility transition 
(Bongaarts, 2006, 2008; Ezeh et al., 2009; Garenne, 2009; Gendell, 1985; Moultrie et 
al. 2008; Shapiro & Gebreselassie, 2008). This study defines fertility stall as levelling 
off or increase in the TFR between two consecutive surveys. This definition of 
fertility stall is analogous to some other definitions used in the previous studies 
(Bongaarts, 2006; Ezeh et al., 2009; Shapiro & Gebreselassie, 2008). In regression 
analysis, “fertility stall” was coded as “1” if the course of fertility stalled in a region, 
“0” otherwise.  
To study the individual and group effects under the most suitable model, variables 
were classified into four broader categories following the structure of analytical 
framework. The inclusion of variables in the analysis was guided by the analytical 
framework, existing literature and availability of data. These variables are classified 
as follows: a) proximate determinants: i) used modern contraceptive, ii) women in 
union, and iii) adolescent childbearing; b) reproductive preferences: i) desired 
family size, and ii) unintended birth; c) Programmatic factors: i) used public service, 
ii) unmet need for family planning, and iii) heard/saw family planning on radio/TV; 
d) socio-economic factors: i) women with secondary+ education, ii) women in paid 
Employment , iii) poor household, and iv) under-five mortality. Except desired 
family size and under-five mortality, all other aforementioned variables were 
measured in percentages. Desired family size is a simple mean of the response from 
ever-married women, and under-five mortality is measured as the number of deaths 
at ages 0–4 years per thousand live births. Unintended birth is the percentage 
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among all births three years preceding the survey. Adolescent childbearing is the 
proportion of adolescents aged 15–19 who have become a mother. Poor household 
is the proportion of the households in the lowest and second quintiles of the wealth 
index, where the DHS raw data directly provide the estimates of the wealth index.  
To examine the likelihood of experiencing fertility stall by selected background 
characteristics, the trend in each predictor during the study period was classified as 
either “progressed”, or “progress stalled”. The basis of classification of the changes 
in the trends of the indicators as “progress stalled” or “progressed” has been 
presented in Table 3.2. The progress of a predictor was said to have stalled if it failed 
to gain any significant change during the study period, or if any significant change 
in that predictor was supposed to have an increasing or stalling effect on fertility. 
For example, no significant change or significant decline in contraceptive use, or no 
significant change or significant increase in unmet need for family planning may  




 Classified as   
 
“progress stalled” if there 
were 
 
“progressed” if there 
were 
Women with secondary+ 
education, women in paid 
employment, used public  
service, heard/saw family 




No significant change, 




Poor household, under-five 
mortality, desired family size, 
Unintended birth, unmet need 
for family planning, women in 




No significant change,  







contribute to the stall or rise in fertility, therefore that kind of course of those 
predictors was classified as “progress stalled”. Otherwise the courses of the 
predictors were said to have progressed, as significant increase in contraceptive use, 
or significant decline in unmet need for family planning is expected to reduce the 
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fertility. If the progress of a predictor was observed to have stalled, then that has 
been coded “1”, otherwise coded “0”.  
3.4.3. Methods of analysis           
To identify the factors associated with the fertility stall, both descriptive and 
multivariate analytical techniques have been used. Descriptive analysis includes 
univariate and bivariate analyses, while the multivariate analysis employed probit 
regression. Pearson’s Chi-squared (χ2) test and Welch’s t-test were used to test the 
significance of change in proportion and mean over time respectively. The p-values 
in the probit analysis were calculated using the Wald Chi-square test. The 
regression estimates have been obtained using the statistical package SAS, and for 
the remaining analyses, MS Excel and SPSS were used. The probit regression model 
is briefly explained as follows. 
Probit link is a function that is used to analyse binomial response variables. The 
underlying assumption of this model is that the observed Bernoulli “success” or 
“failure” results from an underlying normally distributed random variable but 
cannot be observed directly. Suppose z is the underlying unobservable random 
variable and 𝑥𝑖1, 𝑥𝑖2, 𝑥𝑖3, ⋯ 𝑥𝑖𝑘 are k predictor variables. Thus, the probit linear 
regression model can be written as follows, 
             π𝑖 = Φ(𝑧𝑖) = Φ(𝛽0 + 𝛽1𝑥𝑖1 + 𝛽2𝑥𝑖2 + ⋯ + 𝛽𝑘𝑥𝑖𝑘) ⋯ ⋯ ⋯ (𝑖) 












In the form of inverse link, the equation (i) can be written as, 
𝑝𝑟𝑜𝑏𝑖𝑡(π𝑖) = Φ
−1(π𝑖) = 𝛽0 + 𝛽1𝑥𝑖1 + 𝛽2𝑥𝑖2 + ⋯ + 𝛽𝑘𝑥𝑖𝑘 ⋯ ⋯ ⋯ (𝑖𝑖) 
where, π𝑖 is the probability that 𝑧𝑖 = 1 and Φ
−1(π𝑖) is the inverse of the cumulative 
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distribution function. The parameters of the model (ii) were estimated using method 
of maximum likelihood. Since probability ranges between 0 and 1, the 𝑝𝑟𝑜𝑏𝑖𝑡(π𝑖) 
can take any value between −∞ and +∞.  
Wald Chi-square test was used for testing the hypothesis that the regression 
coefficient of an individual predictor is zero, given the rest of the predictors are in 
the model. The test statistic is the squared ratio of the coefficient estimate to 
the standard Error of the respective predictor, and the test statistic follows a Chi-
square distribution with degree of freedom equalling the number of the predictors 







where 𝛽0 = 0.  
Although the coefficient estimates provide useful information about the association 
of the predictors and outcome, calculation of marginal effect facilitates the 
summarizing of results in a more convincing way. Marginal effect provides the 
information on the change in a response related to the change in a covariate. The 









In calculating marginal effect, two approaches are followed: i) computation of the 
marginal effect at the sample means of the data, and ii) computation of marginal 
effect at each observation. The sample average of individual marginal effects is then 
calculated to obtain the overall marginal effect. Both the approaches yield similar 
results for large sample sizes, but for smaller samples, averaging the individual 
marginal effects is preferred (Greene, 1997). As the probit regression model in this 
study has been applied on a small sample, the average of the individual marginal 




3.5. Data quality assessment 
One concern of this study was that erroneous fertility estimates may wrongly 
classify a fertility course as stalled. Birth data is highly sensitive to misreporting of 
the birth events, omissions, and sampling error. Error in birth data may produce 
erroneous fertility estimates that may define a fertility trend as stalled when it is 
not. To examine the extent of such possibility due to error, the quality of data has 
been assessed in this section. A detailed assessment of the data quality is beyond 
the scope of the analysis in this chapter, but it can be briefly summarised as follows 
using the available data. The indicators of data quality have been presented in the 
supplementary Table S2 in Appendix A.  
In some instances, a sharp spike in the number of births without increase in the 
number of women interviewed (sample sizes) indicates reporting error in birth 
events. At the same time, it is very difficult to distinguish the displacement or 
omission of births from genuine increase or decline in fertility. However, an overall 
consistency in fertility trend is desired. No sharp changes in births in the regions 
were observed inconsistent with the change in the sample sizes (see supplementary 
Table S2 in Appendix A). For instance, sharp decline in births in Sikkim (India) 
despite a sharp increase in sample size is reflected in the huge decline in fertility 
during the stalling period (NFHS-2, 1998; NFHS-3, 2005). The extent to which the 
sampled women have been interviewed and events have been reported are very 
important for portraying the real scenario of an area from sample survey, as too 
many missing cases may produce misleading estimates. Completeness of the survey 
can be assessed using two variables, response rates of the sampled eligible women, 
and proportion of births three years preceding the survey with complete birth date 
(i.e., both month and year of birth is available). The response rates were rather high 
in the regions of all the countries (see supplementary Table S2 in Appendix A). 
Although the data on completeness of birth date of the births three years preceding 
the survey are available only at national level, that reflects the completeness of the 
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data at regional level as well. The demographic and health survey reports show that 
the percentage of births three years preceding the survey with complete birth date 
was quite high in all the three countries. In Bangladesh, all the births in the past 
three years of all the surveys included in the analysis were found to have complete 
birth date (BDHS, 1993, 1996, 1999), while the percentages of births in the past three 
years of the surveys had complete birth date ranged from 99 to 100 in India, and 97 
to 100 in Pakistan (NFHS-1, 1992; NFHS-2, 1998; NFHS-3, 2005; PDHS, 1990, 2006, 
2012). Besides the data on the completeness of children’s birth date, completeness 
of mother’s birth date is also important in fertility estimation, but that information 
was not available in the survey reports.   
Sampling error, another indicator of data quality, indicates the extent to which the 
estimated value from the sample represents the true value of a population 
parameter. Although there is no standard of the error margin, the estimates of 
sampling error are usually observed higher for smaller sample sizes. Here, 
percentage of the relative errors of TFR estimates (percentage of standard errors of 
TFR estimates to the estimated values of TFRs) has been used instead of direct 
estimates of standard error. The relative errors of the TFR estimates at the national 
level were low for all the countries in all the surveys (see supplementary Table S2 
in Appendix A). The number of women interviewed and number of births in the 
surveys of India were far higher than that of Bangladesh and Pakistan, consequently 
the relative errors of the TFRs in India were much lower than those in Bangladesh 
and Pakistan. The percentages of relative errors in India in all the surveys remained 
around 1, while the percentages in the surveys of Bangladesh and Pakistan were 
slightly higher than 2 and 1.5 respectively (see supplementary Table S2 in Appendix 
A). The relative errors of the TFRs in the regions were comparatively higher than 
those in the countries, perhaps due to the smaller sample sizes in the regions. 
Although the relative errors for the regions were higher than those for the countries, 
they were observed to be consistent among the surveys.  
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The discussion above reveals that the changes in the number of births and sample 
sizes were quite consistent, levels of completeness of interview and reporting of 
complete birth dates of the children were rather high, and sampling errors were 
reasonably consistent among the surveys. All these suggest that the recorded data 
in the surveys were not so overwhelmingly erroneous such that they could severely 
distort the fertility estimates.   
3.6. Results 
3.6.1. Regional fertility trends  
Table 3.3 shows that among the three countries only Bangladesh experienced 
absolute stall during the study period (between 2nd survey and 3rd survey) following 
a sluggish decline in the previous period (between 1st survey and 2nd survey). 
Although India and Pakistan did not experience an absolute stall in their fertility 
decline, the pace of fertility decline in these countries was slow during the study 
period. During the study period, Bangladesh was in the middle stage of fertility 
transition and India was in the late stage of transition, while Pakistan was at the 
early stage of fertility transition in the 1st survey, although the country followed a 
mid-transitional trend during the study period. A fertility was considered at the 
early stage of transition if that was between 5 and 6.9 births per woman, and a 
fertility was considered at the middle stage of transition if that ranged from 3 to 4.9 
births per woman, but if the fertility ranged between 2.1 and 2.9 births per woman 
the level was considered at the late stage of transition (Bongaarts, 2003; Kumar, 
2016). Among the included regions, at the beginning of the study period four 
Bangladeshi regions (out of six), seven Indian regions (out of 23) and all four 
Pakistani regions were in the middle stage of fertility transition, while the remaining 
Bangladeshi and Indian regions were in the late stage of transition.  
Out of the selected 33 regions, 17 (52%) were at mid-transition level in the 2nd survey. 
Among 16 regions reaching late-transition level in the 2nd survey, 12 experienced    
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Table 3.3 Trends in TFRs at the regions of Bangladesh, India and Pakistan 
  Country 
  Region 




1st Survey 2nd Survey 3rd Survey 2nd Survey-3rd Survey 2nd Survey-3rd Survey 2nd Survey-3rd Survey 
Bangladesh 1993/1994 1996/1997 1999/2000 1996/1997-1999/2000 1996/1997-1999/2000 1996/1997-1999/2000 
Khulna 3.1 2.5 2.7 8.00 2.00 Stalled2 
Rajshahi 3.0 2.8 3.0 7.14 1.79 Stalled2 
Barisal 3.5 3.3 3.3 0.00 0.00 Stalled 
Dhaka 3.5 3.2 3.2 0.00 0.00 Stalled 
Sylhet1 – 4.2 4.1 -2.38 -0.60 Declining 
Chittagong 4.0 4.1 4.0 -2.44 -0.61 Declining 
Total 3.4 3.3 3.3 0.00 0.00 Stalled 
India 1992/1993 1998/1999 2005-2006 1998/1999-2005/2006 1998/1999-2005/2006 1998/1999-2005/2006 
Arunachal Pradesh 4.3 2.5 3.0 20.00 2.50 Stalled2 
Bihar 4.0 3.5 4.0 14.29 1.79 Stalled2 
Assam 3.5 2.3 2.4 4.35 0.54 Stalled2 
Mizoram 2.3 2.9 2.9 0.00 0.00 Stalled 
West Bengal 2.9 2.3 2.3 0.00 0.00 Stalled 
Karnataka 2.9 2.1 2.1 0.00 0.00 Stalled 
Nagaland 3.3 3.8 3.7 -2.63 -0.33 Declining 
Orissa 2.9 2.5 2.4 -4.00 -0.50 Declining 
Uttar Pradesh 4.8 4.0 3.8 -5.00 -0.63 Declining 
Madhya Pradesh 3.9 3.3 3.1 -6.06 -0.76 Declining 
Manipur 2.8 3.0 2.8 -6.67 -0.83 Declining 
Haryana 4.0 2.9 2.7 -6.90 -0.86 Declining 
Punjab 2.9 2.2 2.0 -9.09 -1.14 Declining 
Himachal Pradesh 3.0 2.1 1.9 -9.52 -1.19 Declining 
Gujarat 3.0 2.7 2.4 -11.11 -1.39 Declining 
Jammu & Kashmir 3.1 2.7 2.4 -11.11 -1.39 Declining 
New Delhi 3.0 2.4 2.1 -12.50 -1.56 Declining 
Rajasthan 3.6 3.8 3.2 -15.79 -1.97 Declining 
Maharashtra 2.9 2.5 2.1 -16.00 -2.00 Declining 
Meghalaya 3.7 4.6 3.8 -17.39 -2.17 Declining 
Tamil Nadu 2.5 2.2 1.8 -18.18 -2.27 Declining 
Andhra Pradesh 2.6 2.3 1.8 -21.74 -2.72 Declining 
Sikkim1 – 2.8 2.0 -28.57 -3.57 Declining 
Total 3.4 2.9 2.7 -6.90 -0.86 Declining 
Pakistan 1990/1991 2006/2007 2012/2013 2006/2007-2012/2013 2006/2007-2012/2013 2006/2007-2012/2013 
Balochistan 5.8 4.1 4.2 2.44 0.35 Stalled2 
Punjab 5.4 3.9 3.8 -2.56 -0.37 Declining 
Sindh 5.1 4.3 3.9 -9.30 -1.33 Declining 
Khyber Pakhtunkhwa 5.5 4.3 3.9 -9.30 -1.33 Declining 
Total 5.4 4.1 3.8 -7.32 -1.05 Declining 
Source: DHS reports, 1993-2013 
Note: 1Was not included in 1st survey; 2Increasing. 
decline in fertility. A total of 11 regions from all the three countries experienced 
fertility stall in the study period. Four out of 11 stalling regions were at mid-
transitional stage at the start of the study period (2nd survey) and the remaining were 
at late-transitional stage. All those regions that underwent fertility stall during the 
previous period (1st survey-2nd survey) showed a decline during the study period 
except Mizoram of India, which was in mid-transition level. Among the four 
fertility-stalling regions in Bangladesh, two were in mid-transition and the 
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remaining were in late-transition at the start of the study period. Out of the four 
Indian fertility-stalling regions, one was found mid-transitional and the remaining 
were late-transitional at the beginning of the study period. In Bangladesh, Khulna 
(2%) and Rajshahi (1.8%), and in India Arunachal Pradesh (2.5%) and Bihar (1.8) 
experienced huge annual increase in TFR during the study period. The two 
Bangladeshi regions (Sylhet and Chittagong) that usually have relatively higher 
fertility than other regions show a decline in fertility during the study period.     
3.6.2. Descriptive analysis of fertility stall in the regions  
The analysis begins with a detailed description of the pattern of changes in the 
predictors at the regions. The value of a predictor is said to have changed if its value 
in the 3rd survey was found significantly different from the value in the 2nd survey 
at less than five percent level of significance, otherwise the value was considered 
unchanged. The percentage changes in fertility determinants in the stalling and 
non-stalling regions have been discussed in the following sections.  
3.6.2.1. Change in proximate determinants 
Change in the regions of Bangladesh 
It is seen from Table 3.4 that the change in modern contraceptive use in all the 
fertility-stalling regions in Bangladesh was non-significant. The two high-fertility 
regions in Bangladesh (Sylhet and Chittagong) that experienced fertility decline 
during the study period are observed to record a significant increase in modern 
contraceptive use. During the study period, modern contraceptive use in Sylhet and 
Chittagong increased by 56.3 percent and 13.3 percent respectively. 
Proportion of women in union increased significantly in all the regions except in the 
fertility-declining region  ̶  Sylhet, which experienced a non-significant change in 
that proportion. Adolescent child bearing significantly declined in two fertility-
stalling regions (Rajshahi and Barishal) and one fertility-declining region, while  
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Table 3.4 Percent change in proximate determinants at the regions of Bangladesh, 
India and Pakistan 
Country 
Region 
Percent change in   
Used modern contraceptive Women in union Adolescent childbearing 
Regions experienced fertility stall 
Bangladesh    
Khulnaa -0.39 10.88*** 5.99 
Rajshahia 0.20 6.69*** -15.39* 
Barisal 11.46 10.99*** -50.34*** 
Dhaka 0.00 6.87*** -6.45 
India    
Arunachal Pradesha 13.72* 6.95** 48.67 
Bihara 29.02*** -1.86* -14.78 
Assama 1.50 2.09 -15.84 
Mizoram 4.38 13.59*** 20.74 
West Bengal 5.50* -0.78 6.21 
Karnataka 10.62*** 1.10 -33.55*** 
Pakistan    
Balochistana 21.64 -3.70** -65.81*** 
Regions experienced fertility decline 
Bangladesh    
Sylhet 56.25*** 1.25 -51.18*** 
Chittagong 13.31** 9.75*** -6.70 
India    
Nagaland -7.02 0.74 -18.54 
Orissa 10.92*** 0.82 -23.10* 
Uttar Pradesh 33.18*** -5.73*** -42.72*** 
Madhya Pradesh 23.94*** -4.50*** -66.17*** 
Manipur -8.88 9.11*** -13.71 
Haryana 9.59*** -1.53 -31.89* 
Punjab 4.28 2.76 -23.92 
Himachal Pradesh 16.78*** 1.25 -21.92 
Gujarat 6.00* 3.88** -21.32 
Jammu & Kashmir 7.67* -2.56 -34.71 
New Delhi 0.36 0.08 74.60 
Rajasthan 16.54*** -4.24*** 2.47 
Maharashtra 8.35*** -2.12* -46.74*** 
Meghalaya 19.35* -6.39* -45.19* 
Tamil Nadu 22.07*** 0.44 -52.50*** 
Andhra Pradesh 13.75*** -7.98*** -59.59*** 
Sikkim 17.63*** 2.68 -13.13 
Pakistan    
Punjab 25.54*** 2.13* -3.89 
Sindh 11.36* -3.84*** -55.22*** 
Khyber Pakhtunkhwa 4.28 3.59** -31.24* 
Source: Own calculation using DHS data, 1993–2013                 
Note: aFertility increasing. 𝒳2 test has been used to test the significance of change in the 




change in adolescent child bearing in the remaining two fertility-stalling regions 
(Khulna and Dhaka) and one fertility-declining region (Chittagong) is non-
significant. 
Change in the regions of all three countries 
Table 3.4 shows that none of the stalling regions of Bangladesh and Pakistan 
experienced any significant change in modern contraceptive use, but the modern 
contraceptive use increased significantly in four out of six Indian stalling regions 
(Arunachal Pradesh, Bihar, West Bengal, and Karnataka). Almost all the regions (17 
out of 22) that experienced fertility decline had significant increase in modern 
contraceptive use.  
Proportions of women in union were observed to either increase significantly or not 
to change significantly in all the stalling regions except in Bihar (India) and 
Balochistan (Pakistan), both of which experienced significant decline. But fertility 
in many regions declined despite a significant increase or non-significant change in 
the proportion of women in union (see Table 3.4).   
Table 3.4 shows that the adolescent childbearing significantly declined in two of the 
Bangladeshi stalling regions, and in the remaining two the changes were non-
significant. In India, however, adolescent childbearing declined significantly in only 
one region (Karnataka), and in the remaining five stalling regions (Arunachal 
Pradesh, Bihar, Assam, Mizoram and West Bengal) the changes were non-
significant. Adolescent childbearing was also observed to decline significantly in 
the lone stalling region of Pakistan (Balochistan).  
3.6.2.2. Change in reproductive preferences 
Change in the regions of Bangladesh 
It is seen from Table 3.5 that the desired family size either levelled off or significantly  
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Table 3.5 Percent change in reproductive preferences in the regions of Bangladesh, 




Percent change in  
Desired family size Unintended birth 
Regions experienced fertility stall 
Bangladesh   
Khulnaa 0.00 27.51*** 
Rajshahia 8.70*** -5.30 
Barisal 0.00 18.34** 
Dhaka 0.00 8.40 
India   
Arunachal Pradesha -3.13 -6.28 
Bihara -18.18*** -8.08 
Assama -20.69*** -26.73*** 
Mizoram 0.00 115.46*** 
West Bengal -16.67*** 5.33 
Karnataka -4.55*** -6.17 
Pakistan   
Balochistana 3.39 -15.19 
Regions experienced fertility decline 
Bangladesh   
Sylhet 3.45 42.05*** 
Chittagong 0.00 22.39*** 
India   
Nagaland -15.00*** -24.56*** 
Orissa -14.81*** 11.83 
Uttar Pradesh -16.13*** 41.17*** 
Madhya Pradesh -13.79*** -18.76*** 
Manipur -13.89*** -36.57*** 
Haryana -8.00*** 1.70 
Punjab -13.04*** 6.45 
Himachal Pradesh -13.64*** -4.23 
Gujarat -12.00*** 117.13*** 
Jammu & Kashmir -11.11*** -24.14*** 
New Delhi -8.33*** -45.97*** 
Rajasthan -3.57*** 25.85*** 
Maharashtra -8.70*** -43.56*** 
Meghalaya -25.53*** 20.60*** 
Tamil Nadu 0.00 -30.33*** 
Andhra Pradesh -8.33*** -5.76 
Sikkim -13.64*** -18.66** 
Pakistan   
Punjab 0.00 -23.02*** 
Sindh 4.65*** -38.33*** 
Khyber Pakhtunkhwa -6.82*** -33.14*** 
Source: Own calculation using DHS data, 1993–2013                                                    
 Note: aFertility increasing. 𝒳2 test was used to test the significance of change in the 
proportions. For testing the significance of change in mean (desired family size), Welch’s t-
test was used. *p < 0.05; **p < 0.01; ***p < 0.001.     
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increased in the regions of Bangladesh. The fertility-stalling region  ̶  Rajshahi, and 
the fertility-declining region ̶ Sylhet record respectively 8.7 percent and 3.5 percent 
increase in desired family size. None of the regions in Bangladesh are observed to 
experience any significant decline in unintended births. Both the fertility-declining 
regions in Bangladesh (Chittagong and Sylhet) experienced a large significant 
increase in unintended births (see Table 3.5).    
Change in the regions of all three countries 
Table 3.5 shows that the desired family size either increased significantly or did not 
change significantly in all the stalling regions of Bangladesh and Pakistan. But 
desired family size significantly declined in four (Bihar, Assam, West Bengal, and 
Karnataka) out of six Indian stalling regions.  
The unintended births either increased significantly or did not change significantly 
in all the stalling regions of Bangladesh, India and Pakistan, except one region 
(Assam) in India where unintended births significantly declined.  
Although desired family size declined significantly in the stalling regions, Bihar, 
West Bengal, and Karnataka, the changes in unintended births in these regions were 
non-significant. Among all the stalling regions, Assam was the only state to 
experience fertility stall despite the progress in both the indicators of reproductive 
preferences.  
3.6.2.3. Change in programmatic factors  
Change in the regions of Bangladesh 
Table 3.6 shows that the use of public services significantly declined in all of the 
regions in Bangladesh except in the fertility-stalling region  ̶  Sylhet where the 
change was non-significant. Change in unmet need for family planning is observed 
non-significant in all the regions regardless of their fertility-stalling status. Change  
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Table 3.6 Percent change in programmatic factors in the regions of Bangladesh, 
India and Pakistan 
Country 
Region 
Percent change in   
Used public services Unmet need for family 
planning 
Heard/saw family planning 
on radio/TV 
Regions experienced fertility stall 
Bangladesh    
Khulna1 -23.5*** 0.94 -1.57 
Rajshahi1 -9.20*** 14.29 -16.10*** 
Barisal -7.30 -16.39 -6.35 
Dhaka -15.10*** -5.45 -4.27 
India    
Arunachal Pradesh1 -12.05* -29.06*** -9.60** 
Bihar1 -29.91*** -6.94 73.32*** 
Assam1 -28.10*** -38.24*** -6.69** 
Mizoram 4.44 11.61 -8.97* 
West Bengal -5.90** -32.20*** 9.17*** 
Karnataka -2.81* -16.52** -30.35*** 
Pakistan    
Balochistan1 -5.30 -0.64 60.92*** 
Regions experienced fertility decline 
Bangladesh    
Sylhet -37.00*** 4.67 -10.03 
Chittagong -21.90*** -8.02 -13.17*** 
India    
Nagaland -17.50* -13.58* -38.68*** 
Orissa -11.96*** -3.87 -0.80 
Uttar Pradesh -16.88*** -51.79*** 34.12*** 
Madhya Pradesh -0.35 -30.25*** 45.90*** 
Manipur -32.03*** -47.46*** 22.25*** 
Haryana -12.96*** 9.21 -18.10*** 
Punjab -2.95 0.00 -18.67*** 
Himachal Pradesh -7.31*** -16.28 -23.29*** 
Gujarat -1.53 -5.88 7.63*** 
Jammu & Kashmir -14.60*** -27.50*** -22.35*** 
New Delhi -13.68*** -41.79*** 3.51*** 
Rajasthan -6.03*** -17.05*** 23.34*** 
Maharashtra -8.11*** -27.69*** 1.39 
Meghalaya -9.30 -1.41 -9.88** 
Tamil Nadu -0.54 -34.62*** 16.60*** 
Andhra Pradesh -1.78 -38.96*** -5.33*** 
Sikkim -14.63*** -26.84*** -32.57*** 
Pakistan    
Punjab -3.90 -22.37*** -43.44*** 
Sindh -20.3*** -18.11*** -26.03*** 
Khyber Pakhtunkhwa -27.5*** -16.39** -39.15*** 
Source: Own calculation using DHS data, 1993–2013 
Note: 1Fertility increasing. 𝒳2 test was used to test the significance of change in the 
proportions. *p < 0.05; **p < 0.01; ***p < 0.001.    
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in the proportion heard/saw any family planning message is observed non-
significant in all of the regions of Bangladesh except in one fertility-stalling region 
(Rajshahi) and in one fertility-declining region (Chittagong); in these regions that 
proportion declined significantly (see Table 3.6).    
Change in the regions of all three countries 
Changes in the level of programmatic factors have been presented in Table 3.6. Use 
of public services either declined significantly or did not change significantly in all 
the regions of all the countries regardless of their fertility stall status. Unmet need 
for family planning during the stalling period did not change significantly in any of 
the stalling regions of Bangladesh and Pakistan. Unmet need for family planning 
significantly declined in four out of six Indian stalling regions, while the remaining 
two (Bihar and Assam) did not experience any significant change. 
Proportion heard/saw any family planning message on radio/TV either declined 
significantly or did not change significantly in all the stalling regions except in the 
lone stalling region of Pakistan (Balochistan) and two stalling regions of India (Bihar 
and West Bengal). Although Balochistan experienced a significant increase in the 
Proportion heard/saw family planning on radio/TV, the level remained very low at 
the end of the study period (21.4%) (see supplementary Table S3 in Appendix A). 
Some regions in India (Maharashtra, Andhra Pradesh, and Sikkim) and Pakistan 
(Sindh and Khyber Pakhtunkhwa) experienced a large decline in fertility also 
experiencing a significant decline or a non-significant change in the proportion 
heard/saw family planning message on radio/TV.  
3.6.2.4. Change in socio-economic factors 
Change in the regions of Bangladesh 
It is seen from Table 3.7 that the proportion of women with secondary and higher 
education increased significantly in all the regions of Bangladesh irrespective of 
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their fertility-stalling status. Proportion of women in paid job is observed to decline 
significantly in all fertility-stalling regions of Bangladesh, while change in that 
proportion is observed non-significant in two fertility-declining regions in the 
country. Change in the proportion of poor households is observed non-significant 
in two fertility-stalling regions (Khulna and Rajshahi) and in one fertility-declining 
region (Chittagong). That proportion is observed to decline significantly in one 
fertility-stalling region (Dhaka) and in one fertility-declining region (Sylhet). The 
under-five mortality declined significantly in two fertility-stalling regions (Rajshahi 
and Dhaka) and in one fertility-declining region (Chittagong), while change in 
under-five mortality in the rest of the regions is observed non-significant (see Table 
3.7).      
Change in the regions of all three countries 
Table 3.7 shows that the proportion of women with secondary and higher education 
significantly increased in most of the regions in all three countries regardless of their 
fertility-stalling status. The changes in the proportion of women with higher 
education were non-significant only in two stalling regions out of 11, one each in 
India (Arunachal Pradesh) and Pakistan (Balochistan).   
Proportion of women in paid employment either declined significantly or did not 
change significantly in most of the regions included in the analysis. Among all the 
regions of the three countries only four in India (Assam, Uttar Pradesh, Punjab, and 
Rajasthan) experienced significant increase in the proportion of women in paid 
employment, and among these four Assam experienced fertility stall, although the 
percentage of women in paid employment in Assam was very low (21%) even after 
the increase (supplementary Table S4 in Appendix A). Some regions in India 
(Maharashtra, Tamil Nadu, Andhra Pradesh, and Sikkim) and Pakistan (Sindh, and 
Khyber Pakhtunkhwa) showed no progress in the proportion of women in paid 
employment, but still they were observed to record a large decline in fertility. 
82 
 
Table 3.7  Percent change in socio-economic factors in the regions of Bangladesh, 




Per cent change in    
Women with secondary+ 
Education 
Women in paid 
employment 
Poor household Under-five mortality 
Regions experienced fertility stall 
Bangladesh     
Khulna1 50.47*** -21.74** -4.75 -8.87 
Rajshahi1 63.19*** -15.84*** -4.36 -20.05** 
Barisal 29.65*** -31.28*** 62.33*** -9.04 
Dhaka 43.52*** -16.94*** -10.66** -11.94* 
India     
Arunachal Pradesh1 -0.62 13.77 29.89*** -10.6 
Bihar1 61.71*** -52.17*** -28.67*** -19.31** 
Assam1 26.70*** 18.08** 0.23 -5.03 
Mizoram 12.82*** -43.93*** 22.54 -3.29 
West Bengal 14.17*** 4.17 -13.23*** -11.83 
Karnataka 21.86*** -8.53** 2.66 -21.63* 
Pakistan     
Balochistan1 13.45 -27.78*** -10.34*** 88.14*** 
Regions experienced fertility decline 
Bangladesh     
Sylhet 82.50*** 1.47 -10.89*** -9.60 
Chittagong 39.42*** 8.28 -2.47 -16.30* 
India     
Nagaland 36.34*** -23.39*** -21.38*** 1.41 
Orissa 37.74*** -22.83*** -12.60*** -13.22 
Uttar Pradesh 54.19*** 12.50** -22.30*** -21.31*** 
Madhya Pradesh 94.76*** -11.25*** -7.58*** -31.54*** 
Manipur 27.89*** -10.27*** 1.16 -25.31 
Haryana 27.64*** 16.67 82.65*** -31.90** 
Punjab 5.45 63.44*** 200.00*** -27.88* 
Himachal Pradesh 30.28*** 5.51 78.26*** -2.12 
Gujarat 18.96*** -6.33 3.30 -28.44** 
Jammu & Kashmir 37.12*** -7.75 54.64*** -36.08** 
New Delhi -4.28 3.52 1025.00*** -15.7 
Rajasthan 34.39*** 26.35*** 0.25 -25.67*** 
Maharashtra 25.41*** 3.85 -9.57**  -19.62* 
Meghalaya 54.61*** -22.22*** -43.18*** -42.21*** 
Tamil Nadu 21.96*** -8.70*** -11.87*** -43.92*** 
Andhra Pradesh 78.42*** -17.26*** -53.05*** -26.08** 
Sikkim 55.38*** 14.22 -24.41** -43.52* 
Pakistan     
Punjab 31.60*** -6.01 -18.52*** 8.25 
Sindh 82.61*** -16.94*** -29.46*** -7.92 
Khyber Pakhtunkhwa 37.20*** -10.98 -11.82*** -6.67 
Source: Own calculation using DHS data, 1993–2013 
Note: 1Fertility increasing. 𝒳2 test was used to test the significance of change in the 
proportions. *p < 0.05; **p < 0.01; ***p < 0.001.    
83 
 
Table 3.7 shows that the proportion of poor households either increased 
significantly or did not change significantly in seven stalling regions out of 11. But 
some Indian regions – Haryana, Punjab, Himachal Pradesh and New Delhi – 
experienced fertility decline despite experiencing a large increase in the proportion 
of poor households. 
Under-five mortality did not change significantly in six stalling regions of 
Bangladesh (Khulna and Barisal) and India (Arunachal Pradesh, Assam, Mizoram, 
and West Bengal), and significantly increased in sole Pakistani stalling region. In 
most of the stalling regions, under-five mortality was observed as extremely high at 
the end of the study period (supplementary Table S4 in Appendix A).  
3.6.3. Differentials in fertility stall at the regions 
Differentials in fertility stall by selected characteristics have not been examined for 
Bangladeshi regions separately because of the small number of cases. Table 3.8 
represents the percentage of regions that experienced fertility stall by the progress 
status of different indicators in the regions of Bangladesh, India and Pakistan. As 
the use of public services did not progress in any region in any country, they could 
not be compared with those if some would have had progress. Although the regions 
that experienced stall in the progress of any of the included characteristics were 
more likely to experience fertility stall, stall in the progress of some characteristics 
revealed greater impact. These are modern contraceptive use, desired family size, 
and unintended births.  
Table 3.8 also shows that 58 percent of the regions with no progress in modern 
contraceptive use (declining or unchanged) experienced fertility stall, while fertility 
was observed to stall in only eight percent of the regions recorded progress in 
modern contraceptive use (increasing). Besides this, the regions with stalled 
progress in women in union and adolescent childbearing were marginally more 
likely to experience fertility stall than those that experienced progress in these 
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factors. Thirty-eight percent of the regions with no significant change or increase in 
the proportion of women in union experienced fertility stall, while 22 percent of the 
regions experienced significant decline in the proportion of women in union 
experienced fertility stall. The percentage of regions with no significant change or 
significant increase in adolescent childbearing that also experienced fertility stall 
was 39, while this figure for those where adolescent childbearing significantly 
declined was 27 percent.      
Distribution of stalling regions in Table 3.8 shows that 58 percent of the regions with 
increasing or unchanged desired family size experienced fertility stall, while only 
19 percent of the regions with declining desired family size experienced fertility 
stall. Forty-eight per cent of the regions that did not have any progress in the 
proportion of unintended births (no change or increased) experienced fertility stall, 
which is far higher than the proportion (8%) that had fertility stall among the 
regions where the proportion of unintended births declined significantly.  
As use of public services did not progress in any region in any country, they could 
not be compared with those if some would have had progress. Apart from that, the 
overall distribution by the remaining programmatic factors shows that the regions 
did not have any progress in unmet need for family planning and exposure to 
family planning message on radio/TV were marginally more likely to experience 
fertility stall than those that had progress in these factors (Table 3.8). The percentage 
of regions that experienced fertility stall and experienced no change or significant 
increase in the proportion that had unmet need for family planning was 47, while 
the percentage of regions that experienced significant decline in the proportion that 
had unmet need for family planning and experienced fertility stall was 22. Thirty-
five percent of the regions experienced no change or significant decline in the 




Table 3.8 Distribution of regions had fertility stall by progress in indicators during 
the study period (2nd survey-3rd survey) 
Characteristics 
Regions experienced fertility stall Total 
(N = 33) Number Percentage 
Proximate determinants    
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Source: Own calculation using DHS data, 1993–2013 
Note: Criteria of “stalled progress” and “progress” for each characteristic has been 
explained in Table 3.2. 
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experienced fertility stall, while that percentage for those experienced progress in 
the visibility of family planning message was 30. 
The distribution of stalling regions by socio-economic factors in Table 3.8 shows that 
the regions that did not have any progress in these socio-economic indicators were 
more likely to experience fertility stall than those recorded progress, but the 
differences in the likelihoods for the regions with progress and stalled progress 
were small. Among the regions where percentage of women with secondary or 
higher education did not significantly change or significantly declined (progress 
stalled), 50 percent experienced fertility stall, whereas this percentage for those that 
experienced significant increase in the percentage of women with secondary or 
higher education (progressed) was 31. Of the regions where the proportion of 
women in paid employment did not significantly change or significantly declined, 
35 percent experienced fertility stall, while 25 percent of the regions with significant 
increase in the proportion of women in paid employment experienced fertility stall. 
Forty-four percent of the regions did not have progress in the proportion of poor 
households (did not significantly change or significantly increased) experienced 
fertility stall, while 24 percent of the regions with significant decline in the 
proportion of poor household experienced fertility stall. Among the regions with no 
progress in under-five mortality, 44 per cent experienced fertility stall, while this 
percentage for those experienced progress (significant decline) was 24. Although 
the gap in experiencing fertility stall by the progress in child mortality situation is 
not sharp, the high and increasing under-five mortality can be an important cause 
of fertility stall for some regions individually.  
Although the cross-classification of data has revealed the difference in the 
likelihood of experiencing fertility stall by progress status of the indicators, a 
multivariate analysis is required to find the factors that significantly influenced the 
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fertility stall. A multivariate probit analysis has been performed in the next section 
to substantiate the findings in this section.     
3.6.4. Multivariate analysis 
This section facilitates the testing of the proposition that the fertility stalls in the 
regions were associated with the stalls in the progress of the included predictors. A 
total of five models were fitted using the probit link, where the first four models 
included the variables under each of the categories of proximate determinants, 
reproductive preferences, programmatic factors, and socio-economic factors, while 
the fifth model included all predictors together in one model. The cut-off level for 
the significant association was considered p ≥ 0.05. Both, response and predictor 
variables included in the model were dichotomous. The proportion who used 
public services could not be included in the models, as all regions were observed to 
have no progress. Besides this, regression analysis could not be performed for the 
Bangladeshi regions separately because of the small number of cases. Before fitting 
the regression line, all the predictors were examined for multicollinearity using 
variance inflation factor (VIF) and correlation coefficients (see supplementary Table 
S5 and supplementary Table S6 in Appendix A), and no multicollinearity was 
found.  
Results of the probit analysis are presented in Table 3.9. In Model 1 for proximate 
determinants, only modern contraceptive use was found significantly associated 
with fertility stall in presence of control effects of other proximate determinants. The 
result of Model 2 for reproductive preferences shows that unintended birth was 
significantly associated with fertility stall after controlling for desired family size. 
The results from the model for programmatic factors (Model 3) and socio-economic 
factors (Model 4) show that not a single factor from these two categories was 




Table 3.9 Probit regression estimates of fertility stall and stall in the progress of fertility determinants at the regions (N = 33) 
Characteristics 
Model 1 
Proximate determinants  
Model 2 







B ME B ME B ME B ME B ME 
Proximate determinants           
Used modern contraceptive 1.05* (0.51) 0.33 − − − − − − 3.00* (1.38) 0.49 
Women in union 0.01 (0.63) 0.00 − − − − − − -0.51 (1.26) -0.08 
Adolescent childbearing -0.20 (0.53) -0.06 − − − − − − 1.00 (0.92) 0.16 
Reproductive preferences           
Desired family size − − 0.99 (0.51) 0.28 − − − − 0.82 (0.95) 0.13 
Unintended birth − − 1.19* (0.60) 0.33 − − − − 4.49* (1.97) 0.72 
Programmatic factors           
Unmet need for family 
planning 
− − − − 0.68 (0.47) 0.23 − − -1.87 (0.97) -0.30 
Heard/saw family planning on 
radio/TV 
− − − − -0.00 (0.52) -0.00 − − -0.02 (0.87) -0.00 
Socio-economic factors           
Women with Secondary+ 
Education 
− − − − − − 0.26 (0.72) 0.09 -1.35 (1.16) -0.22 
Women in paid employment − − − − − − 0.43 (0.79) 0.14 0.88 (1.04) 0.14 
Poor household − − − − − − 0.59 (0.48) 0.20 0.21 (0.93) 0.03 
Under-five mortality − − − − − − 0.48 (0.49) 0.16 0.83 (1.01) 0.13 
Constant -0.99* (0.50) −  -1.67** (0.58) − -0.76 (0.46) − -1.39 (0.84) − -5.60* (2.43) − 
Likelihood Ratio 5.44 2.21 9.84 3.34 22.68 
Wald Chi-Square 5.25 (df = 3) 2.17 (df = 2) 7.50 (df = 2) 3.10 (df = 4) 8.03 (df = 11) 
Pseudo 𝑹𝟐 0.13 0.05 0.23 0.08 0.54 
Note: B = Unstandardized coefficient estimates. Values in parenthesis represent standard errors. ME = Marginal effect; marginal effects were 
evaluated at the mean. df = degrees of freedom. Fertility stall status (dependent variable) was coded as “1” if the fertility transition stalled, 
“0” otherwise. For the predictors, “Progress stalled” was coded as 1 and “Progressed” was coded as 0. *p < 0.05; **p < 0.01. 
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The estimates of Marginal Effects (ME) from the Model 1 show that, for the regions 
where progress in modern contraceptive use stalled, the probability of experiencing 
a fertility stall increased by 33 percent (Model 4) more than the regions where 
modern contraceptive use progressed. Estimates from Model 2 shows that the 
regions with stalled progress in unintended births were 33 percentage points more 
likely to experience a fertility stall than those that had progress in unintended births.  
The pseudo R-squared for the Model 2 (0.05) and Model 4 (0.08) were observed as 
very low, but it was found comparatively higher for the Model 1 (0.13) and Model 
3 (0.23). Pseudo R-squared increased considerably in Model 5 (0.54) when all the 
variables were put together in one model. In the combined model (Model 5), again 
only modern contraceptive use and unintended births showed significant influence 
on fertility stall. Result of Model 5 shows that the MEs for both significant variables 
have increased considerably from the MEs they showed in the individual model for 
their respective categories (Model 3 and Model 4). After controlling all other factors, 
regions where modern contraceptive use did not progress were 49 percentage 
points more likely to experience a stall in fertility than regions with progress in use 
of modern contraceptives. Likewise, regions with stalled progress in unintended 
births were 72 percentage points more likely to experience fertility stall than the 
regions experiencing progress in unintended births.  
3.7. Discussion    
This chapter asked whether the fertility stalls in the regions of Bangladesh, India 
and Pakistan were linked to the stall in the progress of proximate determinants, 
reproductive preferences, programmatic factors, and socio-economic condition. It 
found that, proximate determinant in the form of modern contraceptive use made 
a significant contribution to the fertility stalls in the regions. Regions with no 
progress in the use of modern contraceptives were far more likely to experience 
fertility stall than those that recorded progress. Along with this, reproductive 
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preference, in particular, unintended births was found key factor in determining the 
regional fertility stall. Increasing number of unintended births was the major factor 
contributing to a stall in fertility decline. Alongside these, the programmatic factor, 
namely the use of public services for family planning, was observed to deteriorate 
in all the stalling regions.     
Stalls in regional fertility decline were found to be significantly influenced by the 
stall in the progress of proximate determinants, especially by the stall in the increase 
of modern contraceptive use. Garenne (2009) also found a similar link between 
modern contraceptive use and fertility stall in sub-Saharan Africa. Controlling for 
the underlying factors strengthened the effect of modern contraceptive use on 
fertility stall. Trends in modern contraceptive use were found almost perfectly 
consistent with the fertility trends in Bangladeshi and Pakistani regions. At the start 
of the stalling period, modern contraceptive use in the two high-fertility regions in 
Bangladesh  ̶  Sylhet and Chittagong  ̶  was much lower than that in other regions of 
the country (BDHS, 1996). These two regions, however, experienced a large increase 
in modern contraceptive use during the stalling period and recorded a decline in 
fertility by an annual rate of 0.6 percent. If fertility in these two regions would have 
remained unchanged during the stalling period, the national fertility in Bangladesh 
would have increased during that period because of the increasing fertility in 
Khulna and Rajshahi regions. Therefore, the two high-fertility regions in 
Bangladesh (Sylhet and Chittagong) were not found to play any major role in the 
fertility stall of Bangladesh. Stalls in fertility decline in Indian stalling regions 
despite an increase in modern contraceptive use can be partly ascribed to the 
compensating effects of increase in women in union. These findings suggest 
adopting policies and programmes to increase the use of modern contraceptives. A 
comprehensive family planning programme can play a vital role in achieving these 
goals.    
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Fertility stalls in the regions were found to be strongly influenced by the stalled 
progress in reproductive preferences, notably reflected in the increase in 
unintended births. Regions that failed to make any progress in preventing 
unintended births were far more likely to experience fertility stall than those that 
made progress. Trends in the desired family size did not show any consistent 
pattern during the fertility stalls in the regions of the three countries. Most of the 
Indian stalling regions showed significant decline in desired family size, while it 
did not decline in Bangladeshi and Pakistani regions with declining fertility. Many 
studies have found a positive relationship between desired family size and eventual 
fertility outcome (Van de Kaa, 1998), however, the two figures are not found to be 
exactly the same (Bongaarts, 2001). Bongaarts (2001) identified unwanted fertility, 
child replacement, sex preferences and measurement error in TFR and desired 
family size as the main reasons for such a mismatch between desired family size 
and observed fertility. Analysis in this chapter did not include any variable related 
to sex preferences due to the unavailability of data for all the regions in all the 
surveys. The relative errors of the TFR estimates were reasonably consistent among 
the surveys (see supplementary Table S2 in Appendix A). Since the standard errors 
of the estimates of desired family size were observed as very low in all the surveys 
for all the countries, the upper and lower limits of the 95% confidence interval 
remained almost the same as the observed desired family size (BDHS, 1996, 1999; 
NFHS-2, 1998; NFHS-3, 2005; PDHS, 2006, 2012). High child mortality and stalled 
progress in unintended births might have undermined the effect of declining 
desired family size in the regions that experienced fertility stall despite recording a 
decline in desired family size. The descriptive analysis for Bangladeshi regions 
shows that even though the change in the desired family size was not consistent 
with the fertility change in the regions of the country, all the fertility-stalling regions 
experienced a stall in desired family size, which underscores the importance of a 
declining desired family size in continuing fertility transition. Some other studies 
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have also found desired family size and unintended birth as important predictors 
of fertility stall (Bongaarts, 2006; Eltigani, 2003; Ezeh et al. 2009; Vignoli, 2006; 
Westoff & Cross 2006). In the analysis in this chapter, unintended births manifested 
the most powerful effect, which is consistent with the rationale of its role in the 
analytical framework. Unintended birth is an indicator of degree of preference 
implementation, which reflects social, economic, health, and psychic costs of 
acquiring and using contraception or abortion (Bongaarts, 1993). Experiences from 
the low fertility countries in most of Europe indicate that for having a reflection of 
declining desired family size in actual child bearing, a change in the socioeconomic 
condition of the women is required. Improvement in child survival can motivate 
couples to have lesser number of children. As it is seen that female education and 
their participation in labour force, greater gender equity and social security helped 
the women in most of Europe to be emancipated from the traditional role of woman 
as mother and wife, and helping them have lower number of children; improvement 
in these factors on any part of the world may also help in reducing the number of 
births among the women (Van de Kaa, 1987). Along with these, the family planning 
programmes should be tailored as per the requirement of the women who needs 
the service most so that they can implement their reproductive preferences using 
the services of the programmes.    
Analysis in this chapter identifies insightful implications of several programmatic 
factors on fertility stalls in the regions. No progress was observed in the use of 
public services in any of the regions regardless of their fertility-stalling status, but 
their effects may be particularly salient in the regions where socio-economic 
conditions remained relatively poor. The remaining two factors, unmet need for 
family planning and exposure to the family planning messages were not found to 
play any significant role for all the regions as a whole, but unmet need for family 
planning emerged as the key driver of fertility stalls in Bangladeshi and Pakistani 
regions, while exposure to the family planning messages was found to be associated 
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with the stalls in Bangladeshi regions. The existence of a positive association 
between unmet need for family planning and regional fertility stall is consistent 
with the findings of Ezeh et al. (2009). No progress in visibility of family planning 
messages in Bangladesh during the stalling period probably emerged from the 
weaknesses in the broadcast of family planning messages. Reasons for the stalls in 
the progress of visibility of family planning messages in the specific regions should 
be explored with high priority, and steps should be taken accordingly to increase 
the visibility. A well-designed and easily accessible family planning programme can 
play a pivotal role in reducing the unmet need for family planning in the poorer 
regions where people are not able to afford the contraceptives themselves.  
The only aspect that was not found linked with the fertility stalls in the regions is 
socio-economic factor. A suspicion also surfaced in the analytical framework (in 
chapter 2) regarding the revelation of the role of socio-economic factors in fertility 
stall in these countries, as widespread poverty in these countries may overshadow 
the role of socio-economic factors in stalling fertility. Other socio-economic factors, 
such as women’s autonomy, consensus among spouses in using contraception, 
consensus among spouses regarding the desired number of children, which are also 
important in fertility study, could not be included in the analysis due to the lack of 
data on them for all the regions in all the study years. Although socio-economic 
development is considered a major contributor to fertility transition, the role of 
socio-economic factors in fertility transition is still debated. Despite decades of 
studies, little consensus has been reached over the mechanism and the condition 
under which change in socio-economic indicators affect the reproductive 
preferences and behaviour (Bongaarts, 2006). Findings in this chapter show that 
socio-economic conditions in most of the regions were poor, including those where 
conditions significantly improved during the study period. Although, the socio-
economic indicators were not found significant in influencing fertility stalls in the 
regions, poor socio-economic condition may nevertheless create an obstacle in the 
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progress of reproductive preferences and in their implementations, and may 
impede the implementation and improvement of family planning programme. 
Result shows that all the fertility-stalling regions in Bangladesh experienced a 
significant decline in the proportion of women with paid employment during the 
stalling period. Although the change in that proportion was not consistent with the 
fertility decline in the fertility-declining regions in Bangladesh, increasing female 
labour force participation may play a vital role in reducing desired family size and 
in continuing fertility decline. Therefore, effort for social and economic 
development, especially the effort for increasing female labour force participation 
should be continued to increase the use and availability of family planning services.      
Along with the factors that have been discussed above, the descriptive analysis for 
the Bangladeshi regions marks few differences in changes in the factors in the 
fertility-stalling regions during the stalling period. Progresses in adolescent 
childbearing, poor households, and under five mortality are observed to stall in the 
fertility-stalling region  ̶  Khulna. Proportion of poor households is also observed to 
stall in the fertility-stalling region  ̶  Rajshahi, while the fertility-stalling region  ̶ 
Barisal experienced a large increase in that proportion. Progress in under-five 
mortality is observed to stall in Barisal, while Dhaka experienced a stall in 
adolescent childbearing. Progress in these factors are obviously highly relevant to 
fertility transition, but changes in these factors do not show a consistent pattern with 
the fertility change in other regions in Bangladesh, as well as in the regions of 
Bangladesh, India and Pakistan at aggregate level. This implies that a fertility 
decline may continue even without any significant progress in these variables. 
Nevertheless, progress in any variable that is relevant to fertility transition will be 
somehow helpful in continuing a fertility decline. Therefore, the changes of the 
factors that are observed to show a consistent pattern with the fertility change 
among regions at aggregate level can be considered as relatively more important in 




This chapter uncovered factors responsible for the onset of fertility stall in the 
regions of Bangladesh, India, and Pakistan. In general, fertility stall was associated 
with a stall of progress in modern contraceptive use and unintended birth. Stalled 
progress in unmet need for family planning was the additional driver of fertility 
stall in Bangladeshi and Pakistani regions, while stalled progress in the visibility of 
the family planning messages was found associated with the fertility stall in 
Bangladeshi regions. Unmet need for family planning and exposure to the family 
planning message, however, did not show any consistent link to the fertility stalls 
in the Indian regions. In general, worsening family planning service use was found 
conjoined with the stall in the progress of modern contraceptive use and unintended 
birth. As per the assumption made in the analytical framework, analysis in the 
regions did not find any significant link between the stall in socio-economic 
development and fertility stall, but socio-economic condition was observed poor in 
all the regions. The implications of these findings are that the fertility-stalling 
regions require further improvement in family planning programmes which should 
promote modern contraceptive use through proper counselling. Along with this, 
efforts for social and economic development should also be continued, which may 
increase the female labour force participation; these in turn can be helpful in 
reducing desired family size and in implementing reproductive preferences 
through family planning programmes and own initiatives.    
Analysis in this chapter tried to understand the causes of fertility stall at the national 
level of Bangladesh by using the regions in Bangladesh, India, and Pakistan as cases. 
Besides this, analysis in this chapter also made a comparison among the regions and 
countries. Results of the analysis reveals a variation in the drivers of fertility stall 
among the countries. Some regions were also observed to experience fertility stall 
despite a significant increase in contraceptive use; this might be the result of 
offsetting effects of other proximate determinants like declining induced abortion 
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and post-partum infecundability, or increasing proportion of married women. But 
nature of analysis and lack of data did not allow this chapter to analyse the offsetting 
effects of these proximate determinants in details. For the same reasons, this chapter 
could not perform a detailed analysis of the role of programmatic factors, 
reproductive preferences, and socio-economic factors in fertility stall. For example, 
this chapter could not examine the role of sex preferences in stalling the fertility 
because of including too many regions in the analysis and because of the lack of 
data for some of the regions. Although the inclusion of a large number of regions in 
the analysis paved the way for an examination of the direct association of different 
factors with fertility stall, inclusion of such large number of regions made it difficult 
to analyse the indicator of sex preferences for all the regions because of the vastness 
of the indicator. All these limitations of the analysis in this chapter call for further 
research with a more detailed analysis to explore the causes of fertility stalls 
exclusively in Bangladesh. The next chapter intends to fulfil this requirement by 
analysing the role of fertility drivers in the fertility stalls at the national level of 
Bangladesh. Analysis in the next chapter only on Bangladesh will allow more 
detailed analysis of the offsetting effects of proximate determinants along with a 
rigorous analysis of other factors: reproductive preferences, programmatic factors 
and socio-economic factors. Analysis in next chapter will also help overcome the 
limitation of data availability and difficulties of analysis by being limited only in 




Drivers of fertility stalls in Bangladesh 
4.1. Introduction 
This chapter aims at answering the second question of my study by analysing the 
role of different drivers of fertility in fertility stalls at the national level of 
Bangladesh. This chapter attempts to find the drivers of fertility stalls by comparing 
the trends in the drivers of fertility during the fertility-stalling periods and fertility-
transitioning periods at the national level of Bangladesh. Analysis of this chapter 
starts with a detailed investigation of the role of major proximate determinants and 
their offsetting effects in fertility stalls. Along with these, this chapter also performs 
a rigorous analysis of the role of reproductive preferences, programmatic factors, 
and socio-economic factors in the fertility stalls at the national level of the country. 
Findings in chapter 3 showed that the drivers of fertility stall varied among the 
countries, thus to understand the drivers of fertility stall in Bangladesh further 
analysis was required exclusively at the national level of Bangladesh. For including 
too many regions in the analysis and lack of data, analysis in chapter 3 also could 
neither examine the role of offsetting effects of the major proximate determinants, 
nor the role of some other reproductive preferences, programmatic factors, and 
socio-economic factors in detail. For example, trends in induced abortion and sex 
preferences were observed to play an important role in fertility change, especially 
in South Asian countries (Nag, 1991; Singh et al., 2012; Streatfield, 2001), but their 
role in fertility stall could not be studied in chapter 3 for including too many regions 
and lack of data for some of them. This chapter intends to fill up all these gaps that 
emerged in chapter 3, by limiting the analysis to only one country – Bangladesh – 
which is the main interest of my study.  
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Demographers expected that the developing countries that were still in fertility 
transition, after beginning the transition in the 1960s, will continue the transition 
until fertility drops to or even below replacement-level fertility of 2.1 births per 
woman (Bongaarts, 2006, 2008; Mutuku, 2015). However, many of them lost 
momentum of transition, and few of them experienced absolute level off or even 
increase in fertility level which is known as fertility stall. The implications of a small 
decline in fertility, or even stall in a sluggish fertility decline on future population 
growth, are enormous. Bangladesh is one of those developing countries where rapid 
population growth has emerged as a burning issue. After the inception of fertility 
transition in the mid-1970s (The World Bank, 2015), total fertility rate (TFR) of 
Bangladesh dropped by almost two third to 2.3 in 2014 from 6.3 in 1975 (BDHS, 
2014). But the country has experienced two stalls in its fertility transition. The first 
stall occurred at 3.3 births per woman during the period 1996–2000 in the middle 
stage of fertility transition, while the second stall manifested at 2.3 births per woman 
during the period 2011–2014 in the late-transitional stage of fertility. Bangladesh is 
the eighth-most populous country with a small land mass and limited natural 
resources (PRB, 2015). Although the country has already reached a low fertility of 
2.3 births per woman (BDHS, 2014), the level is still considered “too high” by its 
government (WPPD, 2015). Fertility reduction is considered as the key policy 
intervention to control its burgeoning population (BPP, 2012), but the stalls in its 
fertility decline have emerged as a substantial barrier to gaining control over its 
rapid population growth. Because of the fertility stalls in Bangladesh, the UN 
increased its 2050 population projections (made after each fertility stall occurred) 
for the country substantially from the projections made before the occurrences of 
the respective fertility stalls (UN, 1999, 2006, 2011, 2015). Reduction of population 
growth in Bangladesh calls for immediate action to reverse its fertility stall, which 
raises the question about what the causes were that influenced the Bangladeshi 
fertility stalls. This chapter intends to answer this question.  
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The literature review in chapter 2 showed that although there are many studies on 
fertility stall in Africa region, fertility stall in other parts of the world is 
underrepresented in research. Few studies were found to analyse the first fertility 
stall (during the period 1996–2000) in Bangladesh, but they ended up with mixed 
and inconclusive results (Bongaarts, 2006; Islam, 2007; Islam, Islam, & Chakroborty, 
2004). This chapter explored the role of proximate determinants, reproductive 
preferences, programmatic factors, and socio-economic factors in both the fertility 
stalls of Bangladesh. Here the proximate factors have been analysed using the 
proximate determinants model which facilitates the decomposition of the share of 
change in each proximate factor in fertility change. The decomposition of the share 
of changes in the major proximate determinants – marriage, contraception, induced 
abortion and postpartum infecundability – in the change of fertility will help find 
the proximate determinants which made a substantial contribution to the change in 
fertility of Bangladesh. This decomposition will also help find the factors whose 
declining fertility-inhibiting effect offset the increasing fertility-inhibiting effect of 
other factors, thus will help identify the factors that played a significant role in 
stalling the fertility decline. One fascinating aspect of the analysis in this chapter is 
that it studied the role of induced abortion in the fertility stalls of Bangladesh. 
Results from this chapter might suggest implications about the policy interventions 
at national level to reverse the stall in Bangladesh, as well as in other countries with 
similar socio-economic settings. Knowledge of the causes of fertility stall may also 
reduce the risk of its occurrence in the countries where fertility is declining.   
4.2. Analytical framework 
Analysis in this chapter is guided by the main analytical framework adopted for 
this study presented in chapter 2. The analytical framework is briefly discussed here 
for a quick recap. In the framework for analysing the fertility stall, the determinants 
of fertility have been categorised under four broad groups: proximate determinants, 
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programmatic factors, reproductive preferences, and socio-economic factors. The 
chain of the relationship among these factors can be briefly summarised as follows. 
Socio-economic development is considered the major factor to reduce the demand 
for children by increasing their cost and survival (Bongaarts, 2006). Thus, change in 
socio-economic factors causes change in reproductive preferences, that is, progress 
in socio-economic factors reduces the desire for children. Socio-economic 
development also increases the age at marriage and age at childbirth (proximate 
determinant), which bring fertility down by shortening the reproductive span of the 
women. The decline in the demand for children increases the demand for birth 
control (contraceptives and induced abortion), which is the major proximate 
determinant. The FP services help increase the use of birth control by reducing its 
price and creating awareness through disseminating information. Again, 
implementation and success of a family planning (FP) programme largely depends 
upon the socio-economic development (Kwon, You, Oh, & Kang, 2009; Lamberte, 
Lee, & Garganian, 2000; Sileo, 2014). This chapter investigates the role of proximate 
determinants (mean age at childbearing, marriage, contraception, induced abortion, 
postpartum infecundability, and mean age at marriage), reproductive preferences, 
programmatic factors (FP services, FP policies, and factors associated with FP 
programme operation), and socio-economic factors in both the fertility stalls of 
Bangladesh by assuming that stall or deterioration in these factors set the stall in 
fertility decline. As fertility decline in Bangladesh was faster compared with the 
pace of its socio-economic development (Bongaarts, 2006), analysis at the national 
level may not reveal any consistency between the stall in fertility and stall or 
deterioration in socio-economic factors. Analysis in this chapter is expected to 
reveal a consistent role of proximate determinants, reproductive preferences, and 
programmatic factors in the fertility stalls of Bangladesh.  
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4.3. Methods and materials 
This chapter investigates the causes of fertility stalls at the national level of 
Bangladesh by comparing the trends of fertility determinants over different periods 
of fertility transition and stall. The data, variables and analytical techniques used 
for the analyses have been explained in the following subsections.  
4.3.1. Data 
Data for the analysis of this chapter come from different sources, but the major 
sources of data are Bangladesh Demographic and Heath Surveys (BDHS) conducted 
between 1993 and 2014. During this period, a total of seven surveys were found. 
The entire data for proximate determinants, reproductive preferences, and FP 
services were obtained from BDHSs. For socio-economic factors, data on women 
with no education and under-five mortality were extracted from BDHSs, and data 
on Gross Domestic Product (GDP) per capita and female labour force participation 
were extracted from the open data source of The World Bank (2016b). The data were 
mainly extracted from published DHS reports, but in case of unavailability of data 
in the published reports, data were extracted from the STAT compiler programme 
available in DHS website. In the cases when data were not available in the reports 
or STAT compiler programme, the data were extracted from the raw data files of 
the BDHSs. Data for FP policy analysis were extracted from the World Population 
Policies Database (2015), while information on FP programme implementation 
issues were extracted from different publications of the Directorate General of 
Family Planning (DGFP) Bangladesh and existing literature on FP history of 
Bangladesh.  
4.3.2. Variables  
4.3.2.1. Dependent variable: Fertility stall 
This chapter explores the reasons for fertility stalls in Bangladesh and uses the same 
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definition of fertility stall presented in chapter 2. In my study, fertility stall is 
defined as the levelling off or increase in TFR between two consecutive surveys 
following a decline in TFR during the previous inter-survey period. Nevertheless 
because of the wrangling debate over the criteria of fertility stall, significance of the 
changes in TFR during the stalling and transitional periods were also tested using 
the linear regression approach in the analysis section.   
4.3.2.2. Predictors 
In the analysis, the selection and inclusion of the predictor variables were guided 
by the analytical framework, available literature, and availability of data. The 
proximate determinants analysed in this chapter include mean age at childbearing, 
contraceptive use, induced abortion, postpartum infecundability, proportion 
married, and median age at first marriage. Factors used as the indicators of 
reproductive preferences include desired family size, wanted fertility, unwanted 
fertility, and sex preferences. The programmatic factors included in this chapter are 
demand and unmet need for FP, use of public services, hearing/seeing FP message, 
government view on fertility, issues associated with FP service operation, issues in 
procurement of contraceptives, and expenditure on FP activities.  Factors included 
as socio-economic indicators were percentage of women with no education, under-
five mortality five years preceding the survey, percentage of females aged 15 and 
over who participated in the labour force, and Gross Domestic Product (GDP) per 
capita. Measures of these factors have been explained in the respective section of 
analysis as per necessity.   
4.3.3. Methods of analysis 
In this chapter, changes in different proximate determinants, reproductive 
preferences, programmatic factors, and socio-economic factors have been compared 
with the stalls in fertility decline. The analysis of four major proximate determinants 
– marriage, contraception, induced abortion, and postpartum infecundability – was 
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performed by proximate determinants model. Along with this, a descriptive 
analysis was also performed to examine the role of some other proximate 
determinants that are outside of the scope of the proximate determinants model. 
The remaining factors have been analysed using descriptive analytical technique. In 
the descriptive analysis, the trends of predictors were studied during stalling and 
transitioning period and they were compared with each other to draw inference 
about the role of the predictors in fertility stall. The total abortion rates (TAR), used 
in the proximate determinants model, were estimated using an indirect technique 
developed by Westoff (2008). TAR refers to the total number of abortions a woman 
will have in her lifetime. The proximate determinants model and TAR estimation 
technique have been explained in the following subsections. 
4.3.3.1. Proximate determinants model 
Bongaarts (1982) found that a small number of intermediate factors are responsible 
for most of the variation in fertility level of a population, these are proportion 
married, contraception, induced abortion, and postpartum infecundability. To 
measure the effects of these four principal proximate determinants on the total 
fecundity, Bongaarts (1982) developed the following model, 
TFR = 𝐶𝑚 × 𝐶𝑐 × 𝐶𝑎 × 𝐶𝑖 × TF, 
where TFR is total fertility rate, 𝐶𝑚 is the index of marriage, 𝐶𝑐  is the index of 
contraception, 𝐶𝑎 is the index of induced abortion, 𝐶𝑖 is the index of postpartum 
infecundability (postpartum amenorrhea + postpartum abstinence), and TF is the 
total fecundity rate. 
Although the aforementioned equation allows to estimate fertility, the main 
purpose of the equation is not to generate a fresh estimation, rather the model was 
designed to provide an approximate breakdown of the share of each proximate 
determinant in the existing fertility. 
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The index of marriage (𝐶𝑚) equals 1 if all the women of reproductive age are 
married and 0 in the absence of marriage. Bongaarts (1982) suggested the following 





where TM is total marital fertility rate. 
The index of contraception (𝐶𝑐) takes the value 1 in the absence of contraception use 
and 0 if all fecund women use 100 percent effective contraception. 𝐶𝑐 is estimated 
by following formula, 
𝐶𝑐 = 1 − 1.08 × 𝑢 × 𝑒, 
where 𝑢 is the current contraceptive prevalence rate (CPR) among married women 
of reproductive age (15–49), 𝑒 is the average use-effectiveness of contraception, and 
1.08 is the factor for sterility correction. 𝑒 is the weighted average of the method-





where 𝑢(𝑚) is the proportion of women using a given method, 𝑒(𝑚) is the method 
specific use-effectiveness, and 𝑢 = ∑ 𝑢(𝑚) is the current contraceptive prevalence 
rate. The method-specific use-effectiveness are presented in Table 4.1. 
Table 4.1 Method-specific use-effectiveness 
Method Estimated use-effectiveness 𝒆(𝒎) 
Female sterilization 1.00 





Note: e(m) for male sterilisation and implant was extracted from the estimates of Trussell 
(2011), e(m) for injectable was taken from Cleland and Ali's (2004) estimates, and the remaining 
come from Bongaarts's (1982) estimates. 
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The 𝑒(𝑚)s were extracted mainly from the table of method specific use-effectiveness 
for developing countries estimated by Bongaarts (1982); however, the use-
effectiveness for other methods, which had a significant share in Bangladesh but 
was not available in Bongaarts's (1982) estimation, were extracted from the 
estimates provided by Cleland and Ali (2004) and Trussell (2011). 
The index of induced abortion (𝐶𝑎) measures the effects of induced abortion on 
fertility and equals 1 in the absence of induced abortion and 0 if all pregnancies are 





where TA is the total marital abortion rate and is calculated as, 
TA = (𝑛𝑜. 𝑜𝑓 𝑖𝑛𝑑𝑢𝑐𝑒𝑑 𝑎𝑏𝑜𝑟𝑡𝑖𝑜𝑛 𝑡𝑜𝑡𝑎𝑙 𝑛𝑜. 𝑜𝑓 𝑚𝑎𝑟𝑟𝑖𝑒𝑑 𝑤𝑜𝑚𝑒𝑛 𝑖𝑛 𝑟𝑒𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑒 𝑎𝑔𝑒) × 35⁄ , 
where 35 is the reproductive life span.  
The index of postpartum infecundability (𝐶𝑖) measures the effect of postpartum 





where i is the mean duration of postpartum infecundability, and (18.5+i) is the 
average birth interval with lactation. Twenty is the average birth interval (in 
months) in the absence of lactational infecundability and comprised 7.5 months as 
waiting time to conception, 2 months to account for spontaneous intrauterine 
mortality, 9 months for full-term gestation, and 1.5 months for infecundability 
without lactation. The value 18.5 is the sum of all these components excluding 1.5 
months for infecundability without lactation.  
TF is total fecundity rate and for most of the population its value ranges from 13 to 
17 births per woman, with an average of about 15.3 (Bongaarts, 1982). This study 
also assumed TF equal to 15.3.     
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A large gap between the estimated and observed fertility is not unusual; such 
variance can be attributed to the effects of residual factors which are beyond the 
scope of the four principal proximate determinants. Some of such extraneous factors 
may include the error in the measurement of TF, errors in the observed TFR, 
assumption of the absence of abortion and legitimacy of all births (Bongaarts, 1982). 
This difference is considered as the impact of residual.    
The total fertility-inhibiting effect can be prorated among the four proximate 





where TFI(x) is the total fertility-inhibiting effect (total number of births inhibited) 
prorated to the proximate determinant x, and 𝐶𝑥 is the index value of that proximate 
determinant.   
The indices can also be used to decompose the percentage point contribution of 
changes in proximate determinant to the percentage change in TFR during a specific 
period. To decompose the contribution of change in factor x between time t and t+1, 




𝑡⁄ − 1} × 100, 
where ∆𝑡
𝑡+1(𝑥) is the percentage point contribution to the percentage change in TFR 
during t to t+1, and 𝐶𝑥
𝑡 is the index value of that factor in time t. The contribution of 









𝑡+1(𝑅) is the percentage point contribution of residuals, and ∆𝑡
𝑡+1(𝑇𝐹𝑅) is 
the percentage change in TFR during t to t+1. 
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4.3.3.2. Model for estimating TAR 
Induced abortion has become a subject of interest for its implication on maternal 
health and its role as a birth control. Although reliable data on abortion exist in the 
more advanced countries, developing countries are almost completely lacking the 
information on prevalence of abortion. Considering the importance of such 
information, Westoff (2008) has developed a regression-based model for estimating 
TAR for the developing countries. From the set of equations developed by Westoff 
(2008), this study uses the equation that produced the estimate of TAR closest to the 
empirical TAR of Bangladesh. The parameters of the model were estimated from 
the experience of 28 middle- and least-developed countries, including Bangladesh. 
The equation used for estimating TAR of Bangladesh is as follows, 
𝑇𝐴𝑅 = 2.29 − 0.035(𝑀𝑂𝐷) − 0.397(𝑇𝐹𝑅) − 0.037(𝑁𝑂𝐸𝐷) − 0.013(𝑆𝐸𝐶) +
 0.028(𝐿𝐼𝑀𝐼𝑇) + 0.039(𝑀𝐴𝑅𝑅), 
where MOD is the use of modern methods of contraception, TFR is total fertility 
rate, NOED is the proportion of women with no education, SEC is the proportion of 
women with secondary or higher education, LIMIT is the unmet need for family 
planning for limiting birth, and MARR is the proportion of women ever married. 
The equation explained 94 percent of the variability in TAR, and prediction for 
Bangladesh using this equation was found to be very close to the empirical TAR of 
the country in 1995 (Westoff, 2008). 
In estimating the TARs, the necessary inputs for the model were extracted from 
BDHS data. Westoff (2008) showed that the predicted TAR of Bangladesh for the 
year 1995 obtained using the model was very close to the empirical TAR of that year 
(empirical and predicted TARs in 1995 were 0.8 and 0.9 respectively). An estimation 
of TAR using the empirical data provided by Singh et al. (2012) showed that the 
TAR in 1995 was 0.97, which is slightly higher than the empirical estimate provided 
by Westoff (2008) but closer to the predicted TAR of Westoff (2008). Prediction in 
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this chapter showed that the TAR for the year 1996/1997 was 0.98 (see Table 4.3), 
which is very close to the empirical estimate for 1995 provided by Westoff (2008), 
and almost the same as the empirical estimate for 1995 provided by Singh et al. 
(2012). The predicted TAR for the year 2011 in this section was found to be 1.38 (see 
Table 4.3), which is very close to the empirical TAR for the year 2010 (1.28) provided 
by Singh et al. (2012). A minor variation between predicted and empirical TAR can 
be the result of difference in reference time period. Even variation is observed in the 
empirical estimates provided by different studies. Therefore, use of predicted TARs 
with a minor difference with the empirical estimates is not expected to produce an 
overwhelmingly unrealistic result. 
4.3.4. Quality of birth data 
Fertility data are highly sensitive to misreporting of the birth dates, which appears 
as overstatement or omission of births in estimating the TFR. The data can also be 
affected by the sampling error caused by the variability among all possible samples. 
To examine the extent of errors in fertility data of demographic and health survey, 
an assessment of the data quality in the light of available data is briefly explained 
as follows. 
In some instances, a sharp spike in, or a comparatively high but steady number of 
births prior to the cut-off year, followed by an abrupt decline and a steady smaller 
number indicates an overstatement of children’s ages or omission (BDHS, 1993; 
Moultrie et al., 2008); whereas, a spike in the number of births after the cut-off year 
indicates an understatement of children’s ages, which overestimates the total births. 
But both overstatement and understatement are difficult to detect, because it is 
difficult to separate them from genuine increase or decline in fertility. Fertility 
estimates in the BDHS reports are based on the total births in the past three years of 
the survey. Most of the surveys ended at some point in the survey year (terminal 
year of the survey) before the end of that year; as a result, complete data were not 
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available for the whole year in which each survey terminated, so the births in the 
terminal year of each survey were not included in the assessment of data quality. 
Supplementary Figure S1 and supplementary Figure S2 in Appendix B represent 
the number of total births one to five years prior to each survey. For all the surveys, 
the number of births either declined or remained almost the same during the period 
between three years and two years preceding the survey. But for most of the 
surveys, the numbers of births increased during the period between two years and 
one year preceding the survey. Although the births in the four years preceding the 
surveys (which mostly constitutes the fertility estimates) were observed to fluctuate, 
no sharp spike was observed during any period. The fluctuation can be the result of 
a genuine increase or decrease of births. This trend in the numbers of births thus 
indicates that the level of understatement or overstatement was not remarkable 
enough to severely distort the TFR estimates.  
A useful indicator of fertility change is the change in the proportion of pregnant 
women at the time of the survey, which is a current status indicator (BDHS, 1993). 
Supplementary Figure S3 in Appendix B presents the percentages of pregnant 
women. During all the transitional periods, percentages of pregnant women 
declined significantly. But during the first stall between 1996 and 2000, the 
proportion of pregnant women increased, and that proportion was observed to 
remain unchanged during the second stall between 2011 and 2014. The non-
declining trend in the percentage of pregnant women during the stalling periods 
advocates the authenticity of the fertility stalls.  
Confidence interval is a widely used measure of sampling error. Supplementary 
Figure S3 in Appendix B presents the estimates of TFRs along with their confidence 
intervals. The upper and lower limits of the confidence interval for each estimate 
were very close to the estimated TFRs, except that of the estimate in 1996/1997. 
Except the estimate of the survey in 1996/1997, the difference between lower limit 
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of the confidence interval and observed TFR was 0.1 for all the surveys, while the 
highest difference between upper limit of the confidence interval and observed TFR 
was 0.2. The larger confidence interval of the TFR estimate in 1996/1997 might be 
the result of a very small sample size in that survey, where the sample size in that 
survey was the smallest among all the surveys conducted in Bangladesh. Narrow 
confidence interval indicates that the sampling errors were not remarkable in any 
of the surveys.  
Besides the indicators explained above, response rate and completeness of birth 
data are also commonly used to assess the quality of data (BDHS, 1993; Machiyama, 
2010). Response rates of the eligible women for interview and percentages of births 
three years preceding the surveys are presented in supplementary Table S7 in 
Appendix A. The response rates of eligible women ranged from 97 percent in 
1999/2000 to 99 percent in 2004. Both month and year of birth were available for 
almost 100 percent of the children born in the survey years and in the past three 
years of the surveys (see supplementary Table S7 in Appendix A). Such high 
response rates of eligible women and completeness of birth data indicate a high 
degree of diligence of field workers and high spontaneity among the respondents 
in reporting the information (BDHS, 1993, 1996, 1999, 2004, 2007, 2011, 2014). 
Besides the completeness of birth date of the children, completeness of mother’s 
birth date is also very important in fertility estimation, but that information is not 
available in the survey reports. 
4.4. Test of fertility stall and transition 
The TFRs published in the BDHS reports show that fertility decline in Bangladesh 
stalled twice: the first stall occurred between the surveys in 1996/1997 and 
1999/2000, and the second stall took place between the surveys in 2011 and 2014. 
During the other inter-survey periods, fertility was observed to decline. This section 
tests the validity of the reported trend by testing the slopes of fertility trends during 
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each stalling and transitional period. The slope was tested using the technique used 
by Kabagenyi et al. (2015), which is similar to the technique suggested by Garenne 
(2011) and Moultrie et al. (2008). The slope of fertility was tested using a linear 
regression model of the following form, 
𝑇𝐹𝑅(𝑖) = 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 + 𝐵 × 𝑖, 
where TFR(i) is the single year TFR in calendar year i, B is the slope. The cut-off level 
for the significant change in the slope of fertility was considered p ≥ 0.05. As the 
BDHS TFR estimates refer to the period three years preceding the survey, the 
baseline calendar year for the test was chosen three years prior to each terminal year 
of survey at which onset of stall or transition was observed in published TFR 
estimates. As the BDHS estimates of TFR exclude the births in the month of 
interview (Rutstein & Rojas, 2006), and the surveys end at some intermediate point 
in the survey year instead of the end of the year, the terminal calendar year for the 
test was chosen one year prior to the survey year at which the stall or transition 
ended. For example, to test the significance of slope between 1999/2000 survey and 
2004 survey (2004 survey was completed in May 2004), the single year TFR estimates 
of the calendar years from 1997 to 2003 were regressed on the years, where the single 
year retrospective estimates of TFRs were derived from the data file of 2004 survey. 
The single-year retrospective estimates of TFRs were derived using the method 
suggested by Schoumaker (2013), where computer software STATA was used to 
obtain the estimates. 
A statistical test of slopes substantiates the claim of both the Bangladeshi stalls in 
mid and late stages of fertility transition. The test also supports the decline in 
fertility during all the transitional periods shown by the BDHS published reports. 
Table 4.2 shows that the slopes during all the inter-survey periods were negative, 
but the changes in the slopes were statistically non-significant during both the 
stalling periods. The p-value of slope-test during the first stall between 1996/97 and 
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1999/2000 surveys was 0.058, while the p-value of testing the slope during the 
second stall between 2011 and 2014 surveys was 0.186. The changes in slope during 
all the transitional periods were highly significant, since p-values of slope test 
during all the transitional periods were much lower than 0.05.  

















Begin End Begin End 
1993/94–1996/97 3.44 3.27 1991-1996 3.94 3.14 -0.1673 
(0.0237) 
0.002 0.926 










2004–2007 3.00 2.71 2001-2006 3.37 2.64 -0.1185 
(0.0244) 
0.008 0.855 





2011–2014 2.32 2.28 2008-2013 2.78 2.37 -0.0611 
(0.0383) 
0.186 0.388 
Note: 1TFRs in the beginning and end surveys during the inter-survey periods; these TFRs 
were estimated using the births in three years preceding the surveys. 2TFRs in the beginning 
and end years of the ranges of calendar years used in regression analysis; these TFRs were 
estimated using the births in single calendar years. Values in parentheses are standard 
error. 
4.5. Results and discussions 
4.5.1. Role of proximate determinants in fertility stall 
Proximate determinants are most directly related with fertility, where all other 
factors influence fertility through them (Bongaarts & Potter, 1983b). This section 
examines the role of major proximate determinants in causing fertility stalls in 




4.5.1.1. Role of tempo change in fertility stall  
TFR is a periodic measure of fertility which refers to the average number of births 
that a woman can have in her reproductive span. TFR is calculated by summing the 
age-specific birth rates in a year by giving equal weight to them by the age interval. 
Thus, TFR can change due to the changes in two factors; these are, i) changes in the 
number of births that women gave (quantum), and ii) shift of childbearing to the 
older ages or younger ages (tempo effects). Therefore, TFR is the interplay of 
quantum and tempo effects. For example, shift of births to the younger ages will 
increase the current fertility rates in the younger ages. Although this shift will 
decline the fertility rates at older ages in the future, this decline is impossible to 
capture until the passing of a significant amount of time and having records of birth 
performances at older ages by that new generation of women. But as the older 
women have already completed their desired family size, the current fertility rates 
at the older age groups will also be high. In this case, the estimates of TFR cannot 
capture the decline in the fertility rates in the older ages caused by the shift of 
childbearing to the younger ages; this shift results in a high value of the estimate. 
The effect of such shift in childbearing over the ages on TFR estimate is known as 
tempo effect. A distorted fertility estimate due to tempo effect may wrongly define 
a fertility course as stalled. As this study dealt with fertility stalls, the focus in this 
section was to check whether the childbearing shifted to the younger ages during 
the stalling periods, which may cause an overestimation of fertility. To have an idea 
about the trend in tempo change in relation to fertility trend, observed TFR and 
mean age at childbearing have been plotted in Figure 4.1.  
It is seen that the TFR had an absolute level off during the period 1996–2000 and 
2011–2014, while the TFR declined during the other inter-survey periods (see Figure 
4.1). The mean age at childbearing (MACB) was observed to stall at 25.8 years 
during the first stall, but during the second stall the MACB increased to 25 years in 
2014 from 24.7 years in 2011. During all the transitional periods MACB was 
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observed to decline (see Figure 4.1). This trend in MACB indicates that childbearing 
did not shift to the younger ages during the stalling periods; rather, the evidence 
shows that the childbearing shifted to older ages during the second stalling period, 
while the childbearing shifted to younger ages during all the transitional periods.  
Figure 4.1 Trends in observed TFR and mean age at childbearing, Bangladesh, 1993–
2014 
Source: TFRs were extracted from BDHS reports, 1993–2014; Mean ages at childbearing are 
own calculation using BDHS data 
Non-declining MACB during the stalling periods indicate that none of the fertility 
stalls resulted from the overestimation of fertility due to the shift of childbearing to 
the younger ages. Thus, findings in this section reject the proposition of Islam et al. 
(2004) who claimed that in reality the fertility transition in Bangladesh was 
underway during the period 1996–2000 but seemed stalled due to an overestimation 







































Mean age at 
childbearing
1st stall 2nd stall
115 
 
4.5.1.2. Decomposition of the contribution of proximate determinants 
This section analyses the contribution of marriage pattern, contraception use, 
induced abortion, and postpartum infecundability to the fertility using proximate 
determinants model developed by Bongaarts (1982). Postpartum infecundability 
comprises postpartum amenorrhea and abstinence. Information on induced 
abortion in Bangladesh is extremely limited (Westoff, 2008). But it is evident that 
induced abortion played important role in achieving low fertility in all societies 
including Bangladesh (Rahman, DaVanzo, & Razzaque, 2001; Singh et al., 2012; 
Streatfield, 2001). Moreover menstrual regulation – manual vacuum aspiration (also 
considered as induced abortion) – is legal in Bangladesh and is a part of government 
FP services (Singh et al., 2012). All these reasons have led this section to include 
induced abortion in the analysis. But because of the unavailability of empirical data, 
here TARs have been estimated using the indirect technique suggested by Westoff 
(2008). Although Bongaarts (1982) suggested to use total marital abortion rate in the 
equation of proximate determinants model, this analysis used TAR because of the 
unavailability of such data. Bongaarts's (1982) model is not suggested for estimating 
fertility; rather, it is suggested for gaining a rough idea about the shares of 
proximate determinants in fertility level and change, and as sex outside marriage is 
non-normative in Bangladesh, using TAR instead of total marital abortion rate is 
not expected to produce an overwhelmingly inconsistent result in the context of 
Bangladesh. Kumar (2016) also used the technique of Westoff (2008) to estimate the 
TAR for Indonesia to perform the proximate determinants analysis. Table 4.3 gives 
the index values and fertility-inhibiting effects of the proximate determinants, and 
Figure 4.2 presents the shares of changes in the proximate determinants in the 
changes of TFR.  
The results of proximate determinants analysis show that in Bangladesh 
contraceptive use inhibited the highest number of births among all the proximate 
determinants in all the years, followed by postpartum infecundability, induced 
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abortion and marriage pattern (see Table 4.3). An increase was observed in the 
fertility-inhibiting effect of marriage pattern till 2000, but started to decline 
afterward. The inhibiting effect of contraception was observed to increase in all the 
years except 2007, while the effect of abortion also increased over the years except 
during the two stalling periods. The fertility-inhibiting effect of postpartum 
infecundability showed a decline till 2004, but fluctuated afterward. 
During the transitional period 1993–1997, the effect of postpartum infecundability 
declined by 0.4 births per woman, but the effect of marriage pattern, contraception 
and induced abortion increased by 0.3, 0.5, 0.1 births per woman respectively (Table 
4.3). During the transitional periods 1999–2004 and 2007–2011, effect of marriage 
pattern and postpartum infecundability declined, but the increasing effect of 
contraception and abortion surpassed the combined declining effect of marriage 
pattern and postpartum infecundability, that increasing effect of contraception and 
abortion in turn maintained the fertility decline (Table 4.3). During the transitional 
period 2004–2007, impact of contraception declined and effect of infecundability 
remained unchanged, but increase in the effects of marriage and abortion retained 
the decline. Figure 4.2 shows that during all the transitional periods, contraception 
consistently accounted for the highest proportion of decline in the TFR except 
during the period 2004–2007. On the other hand, induced abortion accounted for 
the second-highest proportion of decline in TFR in most of the transitional periods, 
whereas induced abortion accounted for the highest proportion of decline during 
the period 2004–2007 (see Figure 4.2). Therefore, it is apparent that the fertility 
transition in Bangladesh was primarily led by the persistent increase in fertility-
inhibiting effects of contraception and abortion.  
During the first stall (1996–2000) the contraceptive use prevented as much as 0.5 
more births per woman than the previous period, and marriage pattern prevented 








   
 
Fertility-inhibiting effect 
(births inhibited per woman) 
  
1993/1994 1996/1997 1999/2000 2004 2007 2011 2014  1993/1994 1996/1997 1999/2000 2004 2007 2011 2014 
TFR (observed) 3.4 3.3 3.3 3.0 2.7 2.3 2.3  - - - - - - - 
Total marital fertility rate 3.9 3.8 4.0 3.6 3.3 2.9 2.8  - - - - - - - 
Contraceptive prevalence rate (%) 44.6 49.2 53.8 58.1 55.8 61.2 62.4  - - - - - - - 
TAR 0.94 0.98 0.98 1.10 1.22 1.38 1.38  - - - - - - - 
Postpartum infecundability1 12.4 11.6 10.2 9.5 9.6 8.5 8.9  - - - - - - - 
























































































                                                                                                           Total number of prevented births [𝐓𝐅 − 𝐄𝐓𝐅𝐑]  11.0 11.4 11.6 12.0 12.0 12.5 12.6 
Source: TFR, contraceptive prevalence rate, and postpartum infecundability were extracted from BDHS reports, 1993–2014; all others are own 
calculation using BDHS data 
Note: 1Mean duration in month. ETFR = estimated TFR by the model. Values in parentheses are percentage of total natural births inhibited. As the 



















































1993/4–1996/7 1996/7–1999/2000 1999/2000–2004 2004–2007 2007–2011 2011–2014
% Change in TFR Marriage Contraception Abortion Infecundability Residual
birth-inhibiting effect of contraception during the first stall, the fertility did not decline 
during that period due to the remarkable birth-increasing effect of reduced 
postpartum infecundability, when the effect of induced abortion was observed 
unchanged from the previous period (Table 4.3). During this stall the postpartum 
infecundability declined by 12 percent (Table 4.3), mainly as a consequence of decline 
in the length of postpartum amenorrhea (BDHS, 1996, 1999). During the second stall 
(2011–2014) each of contraceptive use and postpartum infecundability inhibited only 
0.1 more birth per woman than the previous period. During this stall, the combined 
fertility reducing effect of contraception and postpartum infecundability was 
compensated for by the fertility-increasing effect of marriage pattern, where the effect 
of abortion was again observed unchanged from the previous period (Table 4.3). 
Figure 4.2 shows that during both the stalling periods, the proportions of fertility 











Figure 4.2 Contribution of changes in marriage pattern, contraception, postpartum 
infecundability, and residuals to the TFR change, Bangladesh, 1993–2014 
Source: Own calculation using BDHS data 
Note: Data labels represent percentage point contribution to the percent change in TFR. 
119 
 
periods of pronounced fertility decline (transitional periods between 1999/2000 and 
2011) the share of induced abortion in fertility decline was remarkable. 
The above result shows that the first fertility stall was caused by the stall in induced 
abortion and decline in the postpartum infecundability, despite a large increase in the 
birth-inhibiting effect of contraception. As with the modernization, decline in 
postpartum infecundability is considered normal (Bongaarts, 1993); it can be 
concluded that the stall in induced abortion was the primary cause of the first fertility 
stall in Bangladesh. Stall in induced abortion and decline in fertility-reducing effect of 
marriage were found responsible for the second stall. From the policy implication 
perspective, the option for lowering the rate of female marriage voluntarily is quite 
limited, since decline in the marriage is a long-term process which involves long-term 
socio-economic and cultural change. Besides this, if the factor that leads the fertility 
transition in a country increases marginally, the small increase in fertility-inhibiting 
effect of that factor becomes prone to being compensated for by the fertility-increasing 
effects of other proximate determinants, and this was the case during the second stall 
in Bangladesh. Evidence shows that fertility transition in Bangladesh was led by the 
rapid increase in contraception, but during the second stall that increased marginally 
by only two percent. As a result, the marginal increase in fertility-inhibiting effect of 
contraceptive (0.1 births per woman) during the second stall was compensated for by 
a small decline in the effect of marriage pattern. Therefore, along with the stall in 
induced abortion, marginal increase in contraceptive use can also be considered as the 
reason for second fertility stall of Bangladesh. 
4.5.1.3. Trends in marriage pattern 
Sex out of wedlock is infrequent in Bangladesh, so marriage is considered as the 
primary indicator of exposure to the risk of pregnancy in the country (BDHS, 1996). 
As childbearing outside the marriage is almost completely absent in Bangladesh, 
marriage pattern plays an important role in fertility transition in this country. A low 
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age at marriage affects fertility by expanding the length of reproductive span and 
bringing the timing of birth forward (Bongaarts, 2006). Therefore, the study of 
marriage pattern is important for understanding the course of fertility in a population. 
The marriage index used in proximate determinants shows the impact of childbearing 
pattern inside the marriage on overall fertility, but such measure does not provide the 
details of marriage pattern. For example, the marriage index in the model does not 
show the trends in the percent of married women and age at first marriage. To have a 
detailed picture of the marriage pattern of the country, this section analyses median 
age at first marriage (MAM) estimated among the women of age 20–49, and percentage 
of married women aged 15–49; they have been plotted in Figure 4.3.  
It is seen from Figure 4.3 that the MAM increased during both stalling periods. During 
the first stall, MAM increased to 15 years from 14.2 years, and during the second stall 













          
 
 
Source: Median ages at first marriage were extracted from BDHS reports, 1993–2014; percent 
of married women were own calculation using BDHS raw data 
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transitional periods 1993–1997 and 1999–2004, but increased during all other 
transitional periods. Although the MAM shows an overall increase which reached 16 
years in 2014, the figure was still quite low. Such low MAM allows the women to have 
enough time for giving a high number of births.     
The proportion of married women was observed to decline during both stalling 
periods (see Figure 4.3). During the first stall the proportion of married women 
declined to 82.7 percent from 83.9 percent, and during the second stall it declined to 
84.6 percent from 85.3 percent. During all the transitional periods the proportion of 
married women increased except during the period 1993-1997. Decline in the 
proportion of married women during the stalling periods indicate that a lower number 
of married women gave a higher number of births during the stalling periods 
compared with the pre-stalling periods, this in turn compensating for the fertility-
inhibiting effect of non-marriage. Decline in fertility during the transitional periods 
despite an increase in the proportion of married women indicates that they controlled 
birth using the methods of FP. 
The above discussion shows that the trends in MAM and proportion of married 
women were not consistent with any of the fertility stalls in Bangladesh. Bongaarts 
(2006) and Gendell (1985) also found nuptiality pattern inconsistent with the stall in 
fertility decline.  
4.5.2. Role of reproductive preferences in fertility stall 
It is obvious from the analytical framework that the decline in demand for children 
leads the couples to adopt birth controls to implement their reproductive preferences. 
If the reproductive preferences played any role in the fertility stalls of Bangladesh, the 
progress of the indicators of reproductive preferences are expected to stall during the 
stalling periods. Insights on their influence on fertility stall have been explained in the 
following subsections.   
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4.5.2.1. Desired family size, wanted fertility, and unwanted fertility 
Figure 4.4 plots desired family size, wanted TFR, unwanted TFR, and TFR during the 
period 1993–2014. A small decline of 0.1 births per woman during the period (1993–
1997) preceding the first stalling period was mainly accounted for by the decline in the 
unwanted fertility when desired family size and wanted fertility remained unchanged.  
During the first stall (1996–2000), desired family size remained unchanged at 2.5 
children, and wanted fertility increased by the same amount (0.1 births per woman) of 
decline in unwanted fertility, but all the preference indicators remained unchanged 
during the second stall (2011–2014). During the second stall, the desired family size 
remained unchanged at 2.2 children, while the wanted and unwanted fertility 
remained unchanged at 1.6 and 0.7 births per woman respectively. But all the 
indicators were observed to decline during all the transitional periods. This finding is 
congruent with some other studies which also found a stall or near stall in desired 
family size and wanted fertility during stalling period (Anyara & Hinde, 2007; 
Bongaarts, 2006).  
Unwanted fertility is the difference between total fertility and wanted fertility; 
therefore, in the case of unchanged total fertility, increase in the wanted fertility may 
cause decline in the unwanted fertility. For example, suppose a woman has three 
children: if her wanted (desired) number of children is two, then her third child will 
be considered as unwanted. But if with the passage of time the number of wanted 
children of that woman increases to three from two, then her third birth will be 
considered as wanted; therefore, her total number of births remains three but the 
number of wanted births increased and number of unwanted births decreased. In 
reality, her unwanted birth did not decline; rather, that was marked as wanted for 
increase in the total number of her wanted children. Therefore, it is apparent that the 
decline in unwanted fertility during the first stalling period was mainly the result of 
the increase in wanted fertility, not because of decline in unwanted childbearing. The 
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stall or increase in the unwanted fertility is generally ascribed to inadequate support 
of FP services to prevent unwanted births (Bongaarts, 2006).  
 
Figure 4.4 Trends in desired family size, wanted fertility, unwanted fertility, and total 
fertility, Bangladesh, 1993–2014 
Source: BDHS reports, 1993–2014  
4.5.2.2. Sex Preferences 
A couple may have preference for a specific sex combination (e.g., at least one son 
or/and one daughter) in their total desired children. In such cases, couples may 
continue to give birth even after reaching their desired family sizes until they achieve 
their desired combination. Therefore, preferences for a particular sex may enhance the 
fertility relative to desired family size, which results in higher fertility (Bongaarts, 
2001). If sex preferences had played any role in causing the fertility stall, it is expected 
to increase or level off over the stalling period. This study uses the data on desire for 
additional child of the women with children of different sex compositions as the 

































1st stall 2nd stall
124 
 
Table 4.4 Percentage of married women have desire for additional child by sibling 
composition, Bangladesh, 1993–2014 
Living sibling’s sex 
composition 
Percentage have desire for additional child 
1993/94 1996/97 1999/00 2004 2007 2011 2014 
1 child        




























2 children        










































3 or more children        










































Source: Own calculation using BDHS raw data 
Note: Figures in parentheses are total number of women in the group. 
If a woman has two or more daughters only and still wants to have an additional child, 
that woman was assumed to have preference for a son, or vice versa. Unlike some 
studies on African countries (Anyara & Hinde, 2007; Vignoli, 2006), this study did not 
find any consistent link between sex preferences and any of the fertility stalls in 
Bangladesh. Table 4.4 shows that desire to have an additional child among those who 
already had only one daughter or only one son was observed as almost same, but a 
large gap was observed among those who have two or more children. In all the 
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surveys, percentages desiring an additional child among the women who had two or 
more sons only were observed as much lower than those who had two or more 
daughters only, but percentages for both groups showed a decline over the years 
except during the second stall. During the second stall, the proportion of women with 
two sons only who desired an additional child increased. Literature on South Asian 
countries argue that preference for a particular sex of the children is one of the causes 
of having larger families in these countries. The literature mainly studied the effect of 
preference for son, and many of them found that son preference plays important role 
in having larger family (Rai et al., 2014). The desire for an additional child despite 
having two sons (only) does not reflect a preference for son. The proportions of women 
with three or more sons only or three or more daughters only who wanted an 
additional child were also observed to decline during the first stall, but the proportions 
of both these groups increased during the second stall. Such increase in the proportion 
of both groups does not indicate an increase in the effect of preference for a particular 
sex. Therefore, result in this section reveals an existence of sex preferences in 
Bangladesh, but their declining trends dismiss the possibility of their influence on 
fertility stalls in Bangladesh. Some recent studies in Bangladesh have also concluded 
that sex preferences, specifically preference for a son, is not a feature of overall 
population of the country (Talukder, Rob, & Noor, 2014; Visaria, 2015).       
4.5.3. Role of programmatic factors in fertility stall 
In Bangladesh, increase in the use of contraception and decline in fertility are 
inextricably linked with successful implementation of the government FP programme 
(Ezeh, Bongaarts, & Mberu, 2012). This section examines the role of factors associated 
with FP services, FP policies, and issues associated with FP programme operation, 
issues in contraceptive procurement, and expenditure on FP activities. 
4.5.3.1. Trends in FP services during the fertility stalls 
In Bangladesh, use of the services provided by the government FP programme is the 
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most efficient way of implementing reproductive preferences. This section analyses 
the changes in FP service-related factors during the stalling periods. There are five 
variables included to examine the role of FP services: i) percentage of married women 
with demand for FP, ii) percentage of married women who had unmet need for FP, iii) 
percentage of married women who used public services for modern contraception, iv) 
percentage of married women visited by health and FP field workers six months prior 
to the survey, and v) percentage of married women who heard/saw FP message on 
any media in the past month of interview. All are calculated as a percentage of women 
of reproductive ages. The trends in different FP services in relation to the fertility stalls 
in Bangladesh are summarised as follows. 
Table 4.5 shows that the demand for FP increased substantially during the first stall, 
but the demand declined during the second stall. During the first stalling period, the 
demand for FP increased to 71.1 percent in 1999/2000 from 67 percent in 1996/1997, 
while during the second stall that declined to 74.4 percent in 2014 from 74.7 percent in 
2011. The increase in the use rate of contraception can be driven by two factors: i) 
increasing the number of entirely new users by creating fresh demand among the 
people who never had an unmet need for FP, and/or ii) increasing the number of users 
by supplying FP to those who had an unmet need for FP. In this case, the decline in 
the demand for FP during the second stall indicates that the subtle increase in 
contraceptive use was the result of the decline in unmet need for FP, not because of 
creating new demand. During all other transitional periods that demand was observed 
to increase.  
The unmet need for FP declined during all the inter-survey periods except between 
2004 and 2007. But during the first stall the decline was very small; the decline was the 
lowest compared with the decline in other inter-survey periods. During the first 
stalling period, the unmet need for FP declined by only 3.2 percent from 15.8 percent 
in 1996/1997. During the second stall unmet need for FP declined by 11.1 percent, 
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which is much lower than the lowest decline during any transitional period (18.2% 
during the period 1993–1996). 
Table 4.5 Trends in FP services, Bangladesh, 1993–2014 
FP Service  1993/1994  1996/1997   1999/2000 2004 2007 2011 2014 
Percent had demand for FP  65.5 67.0 71.1 71.6 72.9 74.7 74.4 
Percent had unmet need for FP 19.4 15.8 15.3 11.3 17.1 13.5 12.0 
Percent used public services 79.3 73.8 64.3 57.3 50.2 52.1 48.7 
Percent heard/saw FP message 46.5 42.2 41.5 44.4 38.4 32.8 30.0 
Percent visited by field workers 38.0 35.2 30.4 23.7 21.0 14.5 19.7 
Source: BDHS reports, 1993–2014 
Although the percentages of women who used public services were observed to 
decline continuously throughout all the inter-survey periods except during the period 
2007–2011, the decline was more pronounced during the first stall. During this stall, 
the percentage using public services declined by 12.9 percent from 73.8 percent in 
1996/1997, which is highest among the declines of all periods, while during the second 
stall that declined by 6.5 percent from 52.1 percent in 2011. The percentage of women 
who heard/saw a FP message declined throughout all the inter-survey periods except 
during the period 1999–2004. Finally, the percentage of women visited by FP field 
workers was also observed to decline during all the inter-survey periods, except 
during the second stall. During the second stall the percentage of women visited by 
the field workers increased to 19.7 percent in 2014 from 14.5 percent in 2011.  
Analysis in this section reveals that although the demand for FP increased 
considerably during the first stall, the decline in unmet need for FP during this period 
was very small, which was the lowest of the declines of all the inter-survey periods. A 
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substantial decline in unmet need for FP during the first stall could have increased 
contraceptive use further. Although unmet need for FP declined considerably during 
second stall, the decline was much lower than the lowest decline during any 
transitional period in Bangladesh. Discussion in this section reveals a weakness in FP 
programme during both the stalls in Bangladesh mainly reflected in the near stall in 
unmet need for FP during the first stall, and in the decline in demand for FP during 
the second stall. This result is analogous to the findings of some other studies on 
fertility stall that also found an association between weaknesses in FP services and 
fertility stall (Anyara & Hinde 2007; Bongaarts, 2006; Ezeh et al., 2009). The reverse in 
recent fertility stall in Bangladesh will depend on substantial increase in the demand 
for FP and timely satisfaction of those demands.   
Unmet need is the gap between the demand for FP and the extent to which that 
demand is met. Although unmet need for FP declined substantially during the second 
stall, demand for FP also declined during that period. It is unknown to what extent the 
existing FP programme would be able to meet the demand for FP if that would have 
increased during the second stall. Most probably due to the decline in the demand for 
FP during the second stall, many of the limitations regarding the capacity of an FP 
programme became imprecise. Another impact of declining demand for FP during the 
second stall was that the contraceptive use did not increase substantially during that 
period despite a considerable decline in unmet need for FP. One important fact that 
should be noted is that the increase in contraceptive use and fertility decline in 
Bangladesh are inseparably conjoined with the counselling of women by the field 
visitors (Ezeh et al., 2012). Therefore, decline in the demand for FP and use of public 
services during the second stall despite an increase in the visit of field workers raises 
questions about the counselling competencies of the field visitors and availability of 
contraceptives in public service points. Some of the issues associated with those 
questions that could not be examined using the available conventional FP service 
related variables will be examined in the following sections using available literature.    
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4.5.3.2. FP policy and issues in FP programme operation 
The history of the FP programme in Bangladesh started with a resounding failure in 
the early 1960s, and the programme did not see success until the country’s 
independence in 1971 (Randall, 2012; Robinson & Ross, 2007). Later, Bangladesh was 
recognised as one of the most successful developing countries in implementing FP 
programmes in the early stages of fertility transition (Ezeh et al., 2012). Despite this 
success at the early stages, many weaknesses in the FP operation became visible with 
the growing demands of a burgeoning population and transition of fertility from the 
early stages to the advanced stages. This section discusses the FP policies and FP 
programme implementation issues that were associated with the deterioration of some 
of those FP services during the fertility stalls in Bangladesh. In this section the 
government’s view and policy on fertility and FP, and issues in staffing and FP 
programme operation were examined using World Population Policies Database 
(2015) and available literature.  
No major change was observed in government view on overall fertility and adolescent 
fertility (Table 4.6). Since the mid-1970s, the government of Bangladesh has been 
considering the overall and adolescent fertility rates as too high and adopting policy 
to lower them. As a part of fertility-lowering policy, the government has been 
providing direct support to the FP programme since 1975 (Table 4.6). Apart from these, 
a major change was observed in menstrual-regulation policy during the late 1970s. 
Although abortion is illegal in Bangladesh except for saving the life of mother, the 
government legalised menstrual regulation in 1979 and internalised it as one of the 
services in the national FP programme (Bhandari, Hom, Rashid, & Theobald, 2008; 
Singh et al., 2012).  
Although the FP programme was always receiving direct support from the 
government, till 2000 the reproductive health and FP services were being provided by 






Table 4.6 Government views and policies on fertility, 1976–2013 
   Fertility policy variable 
1976–1992 1993/1994–1996/1997 1996/1997–1999/2000 1999/2000–2004 2004–2007 2007–2011 2013 
View Policy View Policy View Policy View Policy View Policy View Policy View Policy 
Fertility level Too high Lower Too high Lower Too high Lower Too high Lower Too high Lower Too high Lower - Lower 
Level of concern about 
adolescent fertility 

























Source: World Population Policies Database (WPPD) (2015) 
Note: ─ Not available.
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service (DGHS) and the DGFP − independently without any effective coordination 
and cooperation between them (ICOMP, 2012). Such a bifurcated delivery system 
constrained the scope for widening the range and improving the quality and 
effectiveness of services, and resulted in duplicated efforts and poor use of 
resources (Normand, Iftekar, & Rahman, 2006). Over a disagreement between the 
Ministry of Health and Family Welfare (MOHFW) and development partners on 
this issue, the commencement of the health and population sector programme 
(HPSP) − the first sector-wide programme − was postponed to 1998 from 1997 
(Streatfield & Kamal, 2013). Finally, the government decided to unify the health and 
FP services at the root level, and the process of unification took about five years 
from 1998 to 2003, which covers a substantial portion of the first stall (Normand et 
al., 2006). There is also evidence that the bureaucratic traditions affected the multi-
sectoral programmes that required joint public and private sector action during this 
stall (Robinson & Ross, 2007). During this stall, inefficiencies were also observed in 
the human resource and performance management system; these inefficiencies 
included mismanagement of information, improper and insufficient training and 
supervision, inconsistent target regarding field visit and service delivery, and lack 
of incentives, among others. (Robinson & Ross, 2007; Streatfield & Kamal, 2013).  
Although the two directorates – DGHS and DGFP – have not been merged yet 
despite years of discussion on the issue, till the mid-2010s some positive changes 
were observed in the delivery system of FP services in Bangladesh. The services 
have been provisioned at union (a union comprises nine wards or villages) level, 
and even many wards have the points of FP services these days. About 84 percent 
of the unions have union health and family welfare centres (UHFWC), and 31 
percent of the wards have community clinics (CC) for providing FP services 
(NIPORT, ACPR, & ICF International, 2016). Despite the visible expansion of the 
realm of FP operation, there are still many challenges in solving the existing overall 
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service-related issues and urban-rural service gap. The challenges include shortage 
of skilled human resources both at delivery and supervision level (especially for the 
poor people), high rates of absenteeism and irregular visits of workers, and 
inadequate coordination among the parallel bodies responsible for delivery of FP 
services (Ahmed & Islam, 2015). The status of DGFP workers is still lower than the 
DGHS workers, where the workers of DGFP must refer couples to DGHS units for 
clinical FP methods such as implants and sterilisation. Many of the skilled and 
experienced family welfare assistants (FWA) and family welfare visitors (FWV) 
who are responsible for clinical contraception are approaching retirement 
(Streatfield & Kamal, 2013). Moreover, the drastic increase in catchment population 
due to rapid growth in population requires more field staff for counselling them 
through field visits. The training and posting of the new recruits have emerged as a 
major challenge for the government. The training facility for the workers is limited 
in Bangladesh, where many training materials have not been updated in two or 
three decades and do not meet the international standards and guidelines (Ahmed 
& Islam, 2015; Streatfield & Kamal, 2013). One of the long-standing issues in service 
implementation is that of the vacancies in remote areas. Long-term vacancies in FP 
service points are widespread, especially, in the low-performing regions, Sylhet and 
Chittagong (Streatfield & Kamal, 2013). Out of 23500 posts for family Welfare 
Assistant (field workers deliver counselling and contraceptives to the door steps), 
2500 are vacant for long time. DGFP has another 3000 (approximately) long-term 
vacancies in the positions such as Deputy Assistant Community Medical Officers, 
Pharmacists and Family Planning Inspectors (Moral, 2017). The manager of Family 
Planning Programme (Mahbub-ul-Alam) has attributed the stagnation in the use of 
birth control (after 2011) to the manpower shortages. Besides these, FP workers 
were also observed to lack counselling skills (MOHFW, 2016b). One important 
intervention of Bangladesh’s FP programme is demand-generating activities which 
include informing about the consequences of large family, availability of FP services 
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and benefits of their uses, postpartum fertility return, lactational amenorrhea 
method, advising about consideration of contraceptive method based on the 
woman’s intention and breastfeeding status, and transition to modern methods of 
FP (GODF, 2011; MOHFW, 2016b). Although the benefits of demand-generation 
activities are well documented, these activities, especially for the young people, 
were observed weak during the early 2010s (MOHFW, 2016a). The demand-
generating activities are conducted as part of information, education and 
communication (IEC), and social and behaviour-change communication (SBCC) 
programmes run by the information, education and motivation (IEM) unit of DGFP, 
where IEC and SBCC programmes have proven track records in increasing demand 
for FP and awareness. Despite a fast-growing population and rapid increase in the 
size of catchment customers, during the early 2010s (when the second stall 
manifested) budget allocation for demand-generation activities under IEC and 
SBCC programme did not show any significant increase; this in turn affected the 
programme activities during the second stall (MOHFW, 2016b). Despite an increase 
in the field visit of FP workers during the second stall, decline in the demand for FP 
most probably resulted from the lack of counselling skills of the FP workers and 
weakened demand-generation activities during the period.      
Some officials of DGFP believe that some leading officials in the administration do 
not consider the present population of Bangladesh as a major problem, they 
perceive the population as an asset rather than a burden. Perhaps because of this 
attitude of those officials, no effective initiative was taken to solve the existing 
problems (e.g., filling the vacancies, and improving the training facilities) in the FP 
service operations (Moral, 2017). Therefore on top of all, a change in the attitude of 




4.5.3.3. Issues in procurement of contraceptives 
Timely mobilisation of FP commodities is always a substantial challenge in 
implementing an FP programme in Bangladesh. Interruption is evident in the 
supply of contraceptives in Bangladesh, a factor considered one of the significant 
barriers to meeting the demand of contraceptives among the poor and rural people 
in time (Ahmed & Islam, 2015). The FP logistic system inside Bangladesh is quite 
competent, but the hurdles in timely procurement of FP commodities from the 
foreign manufacturers creates stock-outs or near stock-outs (Jim, 2008; Streatfield & 
Kamal, 2013).  The government procures almost all the FP commodities from foreign 
manufacturers. Although some local companies are manufacturing the major types 
of contraceptives (condom, pill, and injectables) usually used in the country, the 
government cannot procure the contraceptives from them due to the condition 
imposed by the World Bank International Development Association (IDA) fund, 
which articulates that the fund of IDA can only be used to procure FP commodities 
from the companies that export to at least two European G8 countries (Streatfield & 
Kamal, 2013). For coping with this bind, the government is to spend excessive 
money and time for procuring contraceptives from foreign companies. Both money 
and time can be saved by procuring contraceptives from local companies. Besides 
these difficulties, the process of approval for procurement is also lengthy, requiring 
65 signatures in MOHFW and three serial approvals from the World 
Bank/Washington (Streatfield & Kamal, 2013). Because of this cumbersome process, 
a two-year supply can take more than 18 months for procurement if there are no 
obstacles; whereas, in the presence of complications with specification and 
approval, the procurement can take up to three years (Streatfield & Kamal, 2013). 
Stock-outs of contraceptives, resulted from the lengthy and complicated 
contraceptive procurement process, is perhaps one of the reasons for high unmet 
need for FP in the country. In this case, greater flexibility in fund handling and 
supply order for five years instead of two years would help to procure the FP 
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commodities in time and distribute them as per demand. An increase in the 
government budget allocation for FP activities would be helpful in increasing the 
efficiency of fund use.    
4.5.3.4. Expenditure on FP activities 
Some studies related the overall declining donor financing for FP with the stall in 
fertility transition and contraceptive use in the late 1990s and in the 2000s 
(Bongaarts, 2008; Shiffman & Quissell, 2012). Data on donor expenditure on FP 
activity for an individual country are extremely constrained; however, this study 
uses the donor expenditure for population activities in Bangladesh to gain an idea 
about its approximate trend during the stalling periods. Donor expenditure for 
population activities includes expenditures on FP activities, reproductive health 
services, STD/HIV/AIDS prevention programme, and research activities. Figure 4.5 
presents average yearly donor expenditures for population activities in Bangladesh 
during each inter-survey period. The reason for calculating average yearly 
expenditure is that the lengths of the inter-survey periods are not the same. The 
average yearly donor expenditure for population activities was observed to increase 
during both the stalling periods than the previous periods of fertility transition. On 
average, donors’ yearly expenditure in each year during the first stall was USD 88 
million, which was a 28 percent increase on the average yearly donor expenditure 
during the previous period of fertility transition (1993–1995). The average yearly 
expenditure during the first half (2011–2012) of the second stall also recorded an 
increase, 43 percent, on that in the previous transitional period (2008–2010). Data 
for the latter half of the second stall were not available. 
In reducing fertility and improving the FP services in a country, government 
expenditure on the FP programme plays a critically important role. This section, 
however, portrays a rough picture of government expenditure on FP using different 






















































Figure 4.5 Average yearly donor expenditure for population activities during a 
period, Bangladesh, 1993-2014 
 
currency (Bangladeshi Taka–BDT) and was converted to USD using the exchange 
rate as at 1 July of each fiscal year. The exchange rates of USD to BDT were extracted 
















Sources: Financial Resource Flows for Population Activities 2001, 2011, and 2012 
Notes: The dotted circles indicate expenditures during the stalling periods.  
No structured data was available on government expenditure for FP in Bangladesh 
during the first stall (1996–2000). A study presented that in fiscal year 1995–1996, 
government’s development expenditure for FP programme was about USD 104 
million (BDT 4.9 billion), but the planned development expenditure on the FP 
programme for 2001–2002 was about USD 84 million (BDT 4.8 billion). The share of 
FP expenditure in Annual Development Programme (ADP) was also observed to 
decline to 3.1 percent in 2001–2002 from 4.2 percent in 1995–1996 (Shah, Wodon, & 
Ravallion, 1999). There is evidence that the overlapping and parallel structure of FP 
service delivery system and bureaucratic traditions of government led to 
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bureaucratic in-fighting over the budgets for FP operation during the first stall in 
Bangladesh (Robinson & Ross, 2007).  
Some data were available on the government expenditure during the second stall 
(2011–2014). In the annual budget for the fiscal year 2011–2012, no allocation was 
mentioned for the development expenditure to DGFP (GOB, 2012). In fiscal year 
2012–2013, allocation for the development expenditure to DGFP was about USD 51 
million (BDT 4.2 billion) (GOB, 2015), this allocation increased to USD 60 million 
(BDT 4.7 billion) in the fiscal year 2013-2014 (GOB, 2016a). Allocation for 
development expenditure to DGFP was again observed to decline to USD 47 million 
(BDT 3.7 billion) in the fiscal year 2014–2015 (GOB, 2017). The share of the budget 
for DGFP in the total budget for DGFP and DGHS showed a steady decline to 14.2 
percent in the fiscal year 2014–2015 from 30.8 percent in the fiscal year 2010–2011 
(MOHFW, 2012, 2016b). In 2010–2011, the total requirement for procuring 
contraceptives was USD 45 million, but only USD 6 million was allotted (Streatfield 
& Kamal, 2013).  
Discussion in this section shows that none of the stalls in Bangladesh was associated 
with the donor’s expenditure on population activities, but the government budget 
allocations for FP activities were found to falter during both the stalling periods.      
4.5.4. Role of socio-economic factors in fertility stall  
Although there is little consensus on the condition under which and how socio-
economic development influences fertility, studies argue that socio-economic 
development influences fertility by influencing proximate determinants and 
reproductive preferences (Bongaarts & Potter, 1983b; Bongaarts, 1993, 2006). The 
trends in socioeconomic factors in relation to the fertility stalls in Bangladesh are 
explained as follows. 
Percentages of women with no education and under-five mortality in Bangladesh 
showed a steady decline over the years, including the stalling periods (see Figure 
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4.6a and Figure 4.6b). A plunge was observed in female labour force participation 
between 1993 and 2000, which covers the period of the earlier fertility stall that 
occurred in mid-transition of fertility (see Figure 4.6c). During this period, female 
labour force participation declined to 54 percent in 1999/2000 from 59 percent in 
1993/1996. After 2000, female labour force participation was observed to increase 
steadily. The GDP per capita also showed an increase in all the years (see Figure 
4.6d). During the first stall, however, the growth in GDP per capita was marginal 
(4%), while the lowest increase in GDP per capita during any transitional period 
was 14 percent (during the period 1999–2004). During the second stall, the GDP per 
capita increased by a large amount (30%).  
Analysis in this section reveals that socio-economic development was lagging 
during the first stall, notably reflected in declining female labour force participation 
and near stall in GDP per capita. Such near stall in GDP during that stall probably 
created overall job crisis and reduced overall purchasing power of the people. The 
near stall in overall GDP may also constrain the budget for the FP activities; 
whereas, not participating in the labour force can increase fertility by reducing the 
opportunity cost of having children to the women, that is, if a woman is not engaged 
in any economic activity and there is not much opportunity of job, then she would 
not be concerned about losing income and career by spending her time to rear the 
children (Mishra & Smyth, 2010). Not doing any job is also associated with a lower 
status of women in the family and society, and a lower autonomy in decision-
making; these in turn force them to assume the traditional role of wife and mother 
and influence them to have a higher number of children (Giusti & Vignoli, 2006). 
Therefore, the near stall in GDP and declining female labour force participation may 
have, to some extent, positively contributed to the demand for children during the 
first stall (Reher, 2001). Declining female labour force participation and lagged 
growth in GDP per capita were also found associated with the fertility stalls in some 
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Figure 4.6d Trends in the GDP per capita and total fertility rate, 
Bangladesh, 1993–2014 
Figure 4.6a Trends in the percentage of women with no education and 
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Figure 4.6c Trends in female labour force participation and total 
fertility rate, Bangladesh, 1993–2014 




Nevertheless, Bongaarts (2006) did not find any association between socio-
economic development and fertility stall, which is consistent with the findings 
during the second stall when all the indicators of socio-economic development were 
observed to progress. 
4.6. Conclusion 
Despite experiencing a rapid decline in fertility, Bangladesh underwent two stalls 
in two different stages of transition. The first stall took place during the period 1996–
2000 in the mid-transition of fertility, and the second stall manifested during the 
period 2011–2014 in the late-transitional stage. A regression-based approach 
showed that there was no significant change in single calendar year TFR during 
those stalling periods, while the changes during the other periods were highly 
significant. Findings also showed that the childbearing age during any of the 
stalling periods did not shift to younger ages; this implies that none of the fertility 
stalls resulted from the inflated estimations of TFRs. This chapter explored the role 
of proximate determinants, reproductive preferences, programmatic factors, and 
socio-economic factors in those stalls. Results of the analysis in this chapter are 
found congruent with the analytical framework adopted for analysis in this chapter. 
Stall in induced abortion was found to be associated with both the fertility stalls in 
Bangladesh. In addition to induced abortion, decline in the length of postpartum 
infecundability played an important role in setting the first stall, while decline in 
the fertility-inhibiting effect of marriage and small increase in contraceptive use 
were the additional factors associated with the second stall. Reproductive 
preferences were found to play an important role in the fertility stalls of Bangladesh. 
During both the stalls, reproductive preferences, in particular, desired family size 
and wanted fertility, were observed to stall. The trend in sex preferences was not 
found consistent with the stalls in any of the transitional stages. During both the 
fertility stalls, FP services were observed to deteriorate. Among these, most 
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important were near stall in unmet need for FP in the first stall, and decline in the 
demand for FP in the second stall. Trends in donor expenditure on population 
activities did not show any consistent link with any of the stalls. As per the 
assumption in the analytical framework, analysis in this chapter did not find any 
consistency between the second fertility stall and the trends in socio-economic 
factors; however, the trends in some socio-economic factors were found consistent 
with the first fertility stall. During the first fertility stall, lags in socio-economic 
factors were reflected in the plunge of female labour force participation and near 
stall in GDP per capita.   
Proximate determinants analysis in this chapter showed that during both stalls, 
induced abortion rate and its fertility-inhibiting effects remained unchanged. But 
the rate of induced abortion and its fertility-inhibiting effect increased substantially 
during the periods of pronounced fertility decline, when induced abortion had 
sizeable share in the total number of births inhibited by all the factors. During the 
first stall, the increasing fertility-inhibiting effect of contraception was offset by the 
declining fertility-inhibiting effect of postpartum infecundability. During the 
second stall, contraceptive use increased by a very small amount, as a result a little 
increase in its fertility-inhibiting effect was offset by the declining fertility-inhibiting 
effect of marriage.    
Analysis in this study showed that the progress of reproductive preferences stalled 
during the fertility stalls in both the transitional stages. During the first stall, desired 
family size remained unchanged, while wanted fertility increased by the same 
amount of decline in unwanted fertility. In the case of unchanged total fertility, the 
decline in unwanted fertility was the result of increase in wanted fertility, not 
because of decline in unwanted childbearing. During the second stall, all the 
preference-related indicators remained unchanged.     
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The FP services were found to falter during both the stalls. Among these, the most 
important were near stall in unmet need for FP in the first stall, and decline in the 
demand for FP in second stall. Although no change was observed in government 
view and policy on fertility and FP services during any of the stalls, inefficient 
human resource management, lengthy and complicated contraceptive procurement 
process, parallel structure of FP service delivery system, and insufficient 
government budget allocation for FP activities were the common organizational 
problems during both the stalls that severely limited the capacity of FP operation, 
which in turn failed to meet the demand for services of the growing number of 
women of reproductive age. In particular, overlapping and parallel structure of FP 
service delivery, and bureaucratic infighting were the key issues in FP programme 
operation during the first stall. The key issues in FP programme operation during 
the second stall included weakened demand-generation activities due to 
insufficient funds, vacancies in the posts for FP workers, and lack of counselling 
skills among the FP workers. Trends in donor expenditure on population activities 
were found inconsistent with both stalls in Bangladesh.   
Lag in socio-economic development, in particular, a decline in the female labour 
force participation and near stall in GDP per capita, were observed during the first 
stall. These laggings in socio-economic factors in turn perhaps contributed to the 
stall in progress of reproductive preferences, to some extent. But trends in socio-
economic factors did not show any consistent link with the second stall. All the 
indicators of socio-economic development were found to progress substantially 
during the second stall.   
Findings in this chapter suggest that further decline in fertility in Bangladesh will 
depend on substantial increase in the use of contraceptives and induced abortions 
through increase in demand for them and timely satisfaction of the demand. 
Although the present rate of induced abortion in Bangladesh is higher than that for 
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Asia, the level is still lower than its neighbour, Nepal (Puri et al., 2016; Sedgh et al., 
2016); therefore, there still is scope for an increase. Decline in the desired family size 
would help increase the demand for the birth controls. As the evidence showed, the 
level of fertility in Bangladesh was much lower compared to its level of socio-
economic development (Bongaarts, 2006), where increase in the use of contraception 
and decline in fertility were very strongly associated with the FP programmes (Ezeh 
et al., 2012); to rapidly increase the use of birth controls, a drastic improvement is 
required in the capacity of the FP programme. An increase in the demand-
generation activities by allocating sufficient budget is expected to rapidly increase 
the demand for and use of birth controls. Some of the effective demand-generating 
steps can be informing about the consequences of large family, availability of FP 
services and benefits of their uses, postpartum fertility return, advising about 
considerations of contraceptive method based on the woman’s intention and 
breastfeeding status, and transition to modern methods of FP. Sufficient airtime 
should be allowed in mass media for the FP programmes with demand-generation 
content. FP field workers are expected to play a vital role in building awareness 
among the media-dark people through efficient counselling (MOHFW, 2016b). With 
the increase in the demand for birth control, timely and adequate supply of 
contraceptives should be ensured to satisfy the demand in time. To improve 
contraceptive supply, procurement should be made easier. Flexibility of fund 
handling and procuring contraceptives from the local companies can expedite the 
procurement process. Order for five years’ supply instead of ordering for two years’ 
supply would help prevent the stock-out of contraceptives. Increasing government 
budget allocation for the FP activities would provide greater freedom over fund 
handling. The training tools should be updated to produce competent FP workers, 
especially with the skills of counselling and inserting clinical contraception. The 
vacant posts of FP workers should be filled as soon as possible. Upgrading the status 
of the FP workers and incentives for working in the remote areas can be helpful in 
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filling the posts in remote areas. Operation with a combination of public- and 
private-sector workers with effective coordination would help solve the service 
crisis in the remote areas to some extent (Streatfield & Kamal, 2013). Along with the 
improvement of the FP services, the government should continue its efforts to 
improve the overall socio-economic conditions of the country. A substantial 
increase in GDP and investment may increase job opportunities for the women, and 
their increased participation in labour force may reduce the demand for children by 
increasing the opportunity costs of child-rearing (Mishra & Smyth, 2010). Although 
women’s education and child mortality did not show a consistent link with any of 
the fertility stalls, decline in women’s education and increase in child mortality may 
exert increasing impact on fertility, so the efforts to increase female education and 
reduce child mortality should continue.     
Findings in this chapter showed that during both stalling periods, a higher number 
of births were produced by a lower number of women compared with the pre-
stalling periods; therefore, further investigation is required to discover the factors 
that influenced the individual woman to have a larger family during the stalling 
periods. Although analysis in this chapter found the trends in two socio-economic 
factors (female labour force participation and GDP per capita) consistent with the 
first fertility stall (the mid-transitional stall), the analysis could not reveal any socio-
economic factors that may play some role in the recent stall (second stall). Drawing 
a concrete conclusion about the role of socio-economic factors in fertility stalls of 
Bangladesh also requires further detailed analysis. As this chapter investigated the 
fertility stall at national level, the analysis could not account for the individual 
aspects of having a larger family, which is the primary reason for high fertility at 
the national level. In particular, analysis of the role of socio-economic factors at the 
national level may mask the diversity in individual experiences, specifically the 
segments of people who experience change at different rates. This also requires an 
independent analysis of the characteristics of individual woman who had larger 
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families during the stalling periods. Chapter 5 intends to fulfil all these 
requirements by studying the characteristics of the Bangladeshi women who 
progressed to a higher parity (number of live births born to a woman), that is, who 




Chapter 5  
Factors influencing higher parity progression during the 
fertility stalls in Bangladesh 
5.1. Introduction 
This chapter aims to answer the third question of my study by examining the factors 
that influenced the progression to parity four for the first stall that occurred in mid-
transitional stage, and the factors that influenced the progression to parity three for 
the second stall that occurred in late-transitional stage. Parity is defined as the 
number of live births born to a woman. Chapter 4 showed that during the stalling 
periods, a lower number of women gave a higher number of births compared to the 
pre-stalling periods, which was evident in the increase or near stall in marital 
fertility during the stalling periods in Bangladesh. Therefore, an analysis of the 
characteristics of individual Bangladeshi women would reveal the characteristics of 
the groups who attained larger families during the stalling periods and created 
obstacles to the fertility decline. Moreover, despite overall socio-economic 
development, and increase in the capacity of family planning (FP) programme, 
there are always some people whose socio-economic status is much lower and 
whose access to the FP services is limited compared to the others. So, analysis of the 
trends of fertility predictors at the national level may mask the diversity in 
individual experiences, specifically segments of people who experience change at 
different rates. For example, a marked financial gain and increased schooling years 
among a few people in the country may increase the overall level of these indicators 
at national level. But if the financial condition and schooling do not improve among 
the majority of the individuals, then the majority of the people may still desire for 
high number of children for financial support and old-age security (Caldwell, 
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Jalalludin, Caldwell, & Wendy, 1984). This condition will not be helpful in reducing 
fertility in a country. As it is a fact that the reproductive behaviours of the women 
of different segments determine the trend of fertility, it is important to examine the 
characteristics of the women who progressed to the higher parity during the stalling 
periods. The analysis at the national level in chapter 4 revealed that the trends in 
two socio-economic factors (female labour force participation and Gross Domestic 
Product per capita) were consistent with the first fertility stall of Bangladesh, but 
that analysis failed to reveal any socio-economic factor that may also play some role 
in the recent stall, that is, second stall. Therefore, further analysis is required to reach 
a concrete conclusion about the role of socio-economic factors in the fertility stalls 
of Bangladesh. This chapter attempts to fulfil all these requirements by examining 
the factors influencing progression to a higher parity, that is, progression to a larger 
family during the two fertility stalls experienced by Bangladesh. 
Analytical framework 
Analysis in this chapter follows the analytical framework presented in chapter 2. 
This chapter investigates the role of different socio-economic factors, reproductive 
preferences, programmatic factors, and proximate determinants in influencing the 
women to progress to a higher parity during the stalling periods. The overview of 
the framework is that, being influenced by the socio-economic factors and 
programmatic factors (FP programme), reproductive preferences influence the 
proximate determinants which in turn influence fertility (presented in Figure 2.1 in 
chapter 2). Socio-economic factors also exert direct influence on programmatic 
factors and on some proximate determinants. For example, a widely accepted view 
is that socio-economic development reduces the demand for children, which in turn 
motivates couples to adopt birth control (Bongaarts, 2006). Socio-economic 
development and FP programmes also exert direct influence on the use of birth 
control by increasing the affordability and acceptability of contraception. Besides 
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these, socio-economic development increases age at marriage for women, which in 
turn shortens the reproductive span and reduces the chance of having too many 
children (Pandey, 1984). This chapter examines the role of proximate determinants, 
reproductive preferences, programmatic factors and socio-economic factors in 
progression to the higher parities by assuming that the women who were lagging 
behind the other women, in terms of these factors, were more likely to progress to 
a higher parity during the stalling periods in Bangladesh. Given that the means for 
examining the effect of key proximate determinants (e.g., contraceptive use, use of 
induced abortion, length of post-partum infecundability) on progression to a higher 
parity are very limited, analysis in this chapter may not show any significant 
influence of proximate determinants on progression to a higher parity. Nonetheless, 
the influence of individual differences, in terms of reproductive preferences, use of 
FP services, and socio-economic conditions on the reproductive behaviour of the 
Bangladeshi women may surface through the analysis of the individual 
characteristics in this chapter. 
5.2. Data 
This chapter investigates characteristics of the women progressing to a higher parity 
during the two stalling periods in Bangladesh. The first stall occurred during the 
period 1996–2000, and the second stall manifested during the period 2011–2014. 
Analysis in this chapter uses the raw data of two demographic and health surveys 
in Bangladesh (BDHS) conducted in 1999/2000 and 2014. The first survey 
interviewed 10,544 ever-married women of age 10–49, while the second survey 
interviewed 17,863 ever-married women of age 15–49. For the first stall, a total of 
1,652 currently married women of age 15–49 were selected for analysis; they were 
those who transitioned to parity three at least 12 months prior to the survey in 
1999/2000 and had not yet transitioned to parity four seven years before the survey 
was conducted. For the second stall, a total of 4766 currently married women aged 
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15–49 were selected for the analysis, and they were those who reached parity two 
at least 12 months prior to the survey in 2014 and had not yet transitioned to parity 
three seven years before the survey was conducted.  
5.3. Variables 
Analysis in this chapter intends to explore the determinants of progression to a 
higher parity during the stalls in two different stages of fertility transition; therefore, 
the only dependent variable included here for analysis was progression to a higher 
parity, where parity is defined as the number of live births born to a woman (Siegel 
& Swanson, 2004). But as the fertility decline stalled at a different level, the parity 
considered higher for one stalling period was different from that of the other. In the 
first stall the fertility decline stalled at TFR 3.3 during the period 1996–2000, while 
in the second stall the fertility decline stalled at TFR 2.3 during the period 2011–
2014. Therefore, during the first stall the women who progressed to parity four or 
higher were supposed to reflect the experience of the women who had four or more 
children and contributed to the stall, while women who progressed to parity three 
or higher during the second stall were supposed to reflect the experience of those 
who contributed to the second stall. Therefore, for the first stall, a woman crosses 
the threshold of a smaller family and attains comparatively a larger family by giving 
her fourth birth. Similarly for the second stall, a woman attains comparatively a 
larger family by giving her third birth. It was observed that the numbers of women 
who progressed above parity four and parity three during the first and second stall 
respectively were vague. For all these reasons, this chapter uses progression to 
parity four as the dependent variable for the first stall, while progression to parity 
three was selected as the dependent variable for the second stall.  
The time interval between the surveys of onset (1996/1997) and end (1999/2000) of 
first stall was four years. The fertility estimates in each survey refer to three years 
preceding the survey, so the fertility estimate in the survey in 1996/1997 reflects the 
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birth experience of the women during three years preceding the survey. Therefore, 
the birth experience of the women three years preceding the onset of the stall in 
1996/1997 and the birth experience of the women between the onset and end of the 
stall are expected to be similar. But if a woman gave third birth very close to the 
terminal survey, she will not have enough time to give fourth birth, for this reason 
women were allowed to have at least 12 months (minimum possible time for a birth) 
after their third birth to give fourth birth. This 12 month comprises 9 months for full 
term gestation, and 1.5 months for infecundability without lactation (Bongaarts, 
1982), and the remaining 1.5 months for conception. Considering all these facts, for 
the first stall, only the currently married women of age 15–49 who transitioned to 
parity three at least 12 months prior to the survey in 1999/2000 and had not yet 
transitioned to parity four seven years before the survey was conducted, were 
included in the analysis. Similarly for the second stall, only the currently married 
women aged 15–49 who progressed to parity two at least 12 months prior to the 
survey in 2014 and had not transitioned to parity three seven years before the survey 
was conducted, were selected for analysis. The third birth that was found closest to 
the 1999/2000 survey was 26 months before the interview, while in the survey of 
2014 the closest second birth was 13 months preceding the survey. Therefore, the 
study periods of the progression to the selected parity were seven years preceding 
the surveys in 1999/2000 and 2014, where the past seven years of the survey in 
1999/2000 was considered as the period of first stall (mid-transitional stall), and the 
past seven years of the survey in 2014 was considered as the period of second stall 
(late-transitional stall). The reason for excluding the women who were not currently 
married (widowed, divorced, not living together, and separated) from the analysis 
was that they were least likely to give a birth in such a short study period of seven 
years. BDHS raw data showed that among the selected women using the 
aforementioned criteria, 95 (out of 1,747) and 219 (out of 4,986) women were found 
who were not currently married at the time of the surveys in 1999/2000 and 2014 
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respectively, among these only one and three women being found to progress to the 
selected parities during the study periods respectively.    
The measures of different proximate determinants, reproductive preferences, 
programmatic factors and socio-economic factors, included as independent and 
control variable in the analysis, are presented in Table 5.1.  
Table 5.1 Independent variables and their measures 
Variable Category Explanation 
Proximate determinant   
Age at first marriage < 15 Respondents married before age 15 
15+ Respondents married at age 15 and above 
Reproductive preferences   
Desired family size ≤ 2 Respondents would want 2 or lesser children if she 
could start her family anew 
3 Respondents would want 3 children if she could start 
her family anew 
4+ Respondents would want 4 or more children if she 
could start her family anew 
Fatalistic Respondents answered non-numeric values like “up 
to god”, or “as many as I can support” 
Missing Entry was missing 
Sex composition of 
previous children 
All are sons When all the children before the selected parity 
progression were sons 
 All are daughters When all the children before the selected parity 
progression were daughters 
 Mixed When children before the selected parity progression 
comprised both sons and daughters 
Programmatic factors   
Having unmet need for FP Yes Includes respondents not using any method of FP in 
following conditions: whose pregnancy was mistimed 
and unwanted, fecund and not pregnant but wanted 
to space/limit birth, or undecided about timing or 
further birth 
 No Other than those included in the group had unmet 
need for FP due to the aforementioned reasons 
 Missing Data were not available 
Heard/saw FP message Yes Heard/saw any FP message (e.g., not more than two – 
one child is better; family planning for a beautiful life 
– small family happy family; etc.) in the last month on 
radio, TV, newspaper, magazine, poster, billboard, 
and brochures 
 
No Did not hear/saw any FP message in the last month on 
above media  
 Missing Entry was missing 
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Continued Table 5.1 
Variable Category Explanation 
Socio-economic factors   
Respondent’s education No education  Respondents with 0–4 years of schooling 
Primary Respondents completed 5–9 years of schooling 
Secondary or higher Respondents completed 10 years of schooling or over 
Husband’s education No education  Husbands with 0–4 years of schooling 
Primary Husbands completed 5–9 years of schooling 
Secondary or higher Husbands completed 10 years of schooling or over 
Missing/DK Entry was missing/response was don’t know 
Current work status Working Respondents working at the time of the interview 
Not Working  Respondents working at the time of the interview 
Missing Data were not available 
Religion Muslim Respondents who were Muslim 
Non-Muslim Respondents who were Hindu, Buddhist, Christian, 
and others 
Missing Entry was missing 
Residence Urban Respondents living in urban area 
Rural Respondents living in rural area 
Experienced child death 
 
Yes Respondents experienced death of child of age less 
than 5 years 
No  Respondents did not experience death of child of age 
less than 5 years 
Household wealth status Poor Respondents living in the households in the lowest 
and second quintiles of wealth index 
Middle class Respondents living in the households in the middle 
quintile of wealth index 
Rich Respondents living in the households in the fourth and 
highest quintiles of wealth index 
Control variable   







Current age of respondents in years classified into 
seven categories with five-year interval 
The selection of independent and control variables for the analysis was mainly 
guided by the analytical framework, available literature, and availability of data. 
The BDHS data showed that childbearing is comparatively lower in the younger 
and older ages, and high in the middle ages (BDHS, 1999, 2014). Because of this, on 
the one hand the women who were currently in younger age groups were less likely 
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to give higher order birth during the short study period, on the other hand women 
in higher age groups either had already achieved their desired family size and were 
less likely to progress to a higher parity during the short study period. For these 
reasons, current age of the women is an important factor in progressing to a higher 
parity. To account for this age effect on progression to the higher parities, current 
age of the woman was included as control variable in the analyses for both the stalls. 
The respondents with a missing entry for a variable (question), or respondents 
answered “don’t know” (DK) to a question were also included in the analysis to 
ensure the inclusion of maximum number of cases progressed to the selected 
parities. 
5.4. Analytical technique 
The profiles of the sample and clusters have been analysed using univariate 
technique to have an idea about the structure of the population and cluster, where 
percentages of respondents and clusters with the selected background 
characteristics were calculated among the respondents and clusters selected for each 
stall. The main objective of this chapter was to explore the determinants of 
progression to the selected parities by making comparisons among the women with 
different background characteristics progressed to that parity during the stalling 
periods. This objective was pursued by using the bivariate analysis, where the 
women progressed to the selected parities were distributed among the categories of 
selected background characteristics to study the differences. The association 
between the characteristics and selected parity progression was primarily examined 
by Chi-square test.  
To corroborate the findings from bivariate analysis, a multivariate analysis was 
performed. At multivariate level, a three-level mixed-effects multivariate logistic 
regression was fitted to examine the relationship between the respondent’s 
characteristics and progression to the selected parities. The BDHS surveys in 
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1999/2000 and 2014 followed a systematic hierarchy, where respondents were 
nested in the households, households were nested in the clusters, and clusters were 
nested in the regions. A cluster – the primary sampling unit of the selected surveys 
– approximately corresponds to a village, while the regions are the administrative 
area called division; a region consists of a number of sub-administrative areas called 
Zila (district) (BDHS, 1999). The 1,652 cases, selected for the analysis of the first stall, 
were from 1,625 households, and the 4,766 cases selected for the second stall 
analysis were from 4,668 households. It is apparent that in both surveys only few 
households had multiple respondents. As a result, it is extremely difficult to 
compare the behavioural pattern of the individuals classified by household, most of 
which had a single respondent. Therefore, a three-level mixed-effects logistic 
regression model was considered appropriate for analysing the data considering 
the hierarchy that individuals were nested in the clusters, and clusters were nested 
in the regions. A simplified multilevel mixed effects logistic model can be presented 




] = 𝛽0 + 𝛽1𝑋1𝑖𝑗 + ⋯ + 𝛽𝑛𝑋𝑛𝑖𝑗 + 𝑢0𝑗 
where, 𝜋𝑖𝑗is the proportion of women who progressed from one parity to the next, 
(1 − 𝜋𝑖𝑗) is the proportion who did not progress, 𝛽0 is the intercept coefficient, 
𝛽1 ⋯ 𝛽𝑛 are the coefficients of respondent’s individual level factors, 𝑋1𝑖𝑗⋯𝑋𝑛𝑖𝑗 are the 
predictors, and 𝑢0𝑗 are random errors at cluster levels. 
The multilevel mixed-effects logistic model has two parts: fixed and random. The 
effect of the fixed part was measured by odds ratio {𝜋𝑖𝑗/(1 − 𝜋𝑖𝑗)}, while the effect 
of the random part was measured by intracluster correlation coefficient (ICC). ICC 
assesses the similarity of elements within the clusters (clusters and regions in my 














2  are variances between clusters and within clusters respectively. It 
is assumed that the variation among the women within the cluster is constant, 
which is approximated to 𝜋2/3 or 3.29. Therefore, the equation for calculating 𝜌 can 







Therefore, ICC takes a value between 0 and 1. An ICC of “0” implies that the 
individuals within the clusters are no more similar to each other than the 
individuals from different clusters, while an ICC of “1” indicates that all the 
individuals within the same cluster have identical outcomes (Killip, Mahfoud, & 
Pearce, 2004). A total of two models have been fitted using the multilevel logistic 
regression. The first model assessed the effects of the predictors on progression to 
parity four during the seven years preceding the BDHS survey in 1999/2000 (first 
stalling period). The second model measured the effects of the predictors on 
progression to parity three during the seven years preceding the BDHS survey in 
2014 (second stalling period). All the analyses were performed using computer 
software STATA and SPSS. 
5.5. Results 
5.5.1. Profile of sample and cluster 
This chapter analysed a subset of 1,652 (16%) currently married women of 
reproductive age for the first stall out of 10,544 ever-married women interviewed in 
1999/2000 BDHS survey, while for the second survey a total of 4,766 (27%) currently 
married women of reproductive age were selected for analysis out of 17,863 ever-
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married women interviewed in 2014 BDHS. Table 5.2 presents the background 
characteristics of the selected women. 
In both the surveys a substantial proportion of women (44% in 1999/2000; 33% in 
2014) were found to marry before age 15 (see Table 5.2). The majority of the women 
in both the surveys were found to have desire for two or fewer children (58% in 
1999/2000; 84% in 2014). Two percent of the women in 1999/2000 showed a fatalistic 
view about their desired family sizes, while this figure in 2014 was one percent. In 
1999/2000, offspring of three quarters of the respondents comprised mixed sexes, 
while in 2014 just more than half of the respondents had offspring comprising 
mixed sexes. In both the surveys, demand for FP of more than 80 percent women 
were met, but more than half in 1999/2000, and more than three quarters in 2014 
were found not to hear/see any FP message in the last month before the surveys.   
The majority of the women of 1999/2000 survey attained some level of formal 
education, but a substantial proportion of them were with no education (44%). In 
the 2014 survey, the proportion of women with no education was observed as 16 
percent. In both surveys, the husbands of most of the women were found to attain 
some level of formal education. Again in both surveys, the husbands of a substantial 
proportion of women were found not to have any education (37% in 1999/2000; 24% 
in 2014). For one percent of women in the 2014 survey, either information on their 
husband’s education was missing or the response was don’t know when asked 
about their husband’s education. In both surveys, most of the women were found 
to be not working at the time of the interview (78% in 1999/2000; 67% in 2014). A 
large gap was observed between Muslim and non-Muslim women, where in both 
surveys more than 80% of the women were found to be Muslim. Seventy-one 
percent and 64 percent women were found to reside in rural areas in 1999/2000 and 
2014 respectively. Although majority of the women in both surveys did not 




Table 5.2 Percent distribution of selected currently married women aged 15–49 by 
background characteristics, Bangladesh, 1999/2000 and 2014 BDHS 
Characteristic Category 
Percent Number of women  
 1999/2000 2014  1999/2000 2014 
Age at first marriage 
  
< 15 44.49 33.21 735 1583 
15+ 55.51 66.79 917 3183 
Desired family size 
 
≤ 2 58.29 83.89 963 3998 
3 29.00 11.52 479 549 
4+ 10.65 3.59 176 171 
Fatalistic 2.00 1.01 33 48 
Missing 0.06 – 1 – 
Sex composition of 
previous children 
 
All are sons 13.62 27.13 225 1293 
All are daughters 10.41 19.07 172 909 
Mixed 75.97 53.80 1255 2564 
Having unmet need for FP 
 
Yes 15.92 10.76 263 513 
No 83.96 88.92 1387 4238 
Missing 0.12 0.31 2 15 
Heard/saw FP message Yes 44.07 24.49 728 1167 
No 55.93 75.49 924 3598 
Missing – 0.02 – 1 
Respondent’s education No education  44.13 15.51 729 739 
Primary 31.05 29.42 513 1402 
Secondary or higher 24.82 55.07 410 2625 
Husband’s education No education  36.50 24.19 603 1153 
Primary 24.46 27.65 404 1318 
Secondary or higher 38.01 48.13 628 2294 
Missing/DK 1.03 0.02 17 1 
Current work status 
 
Working 22.15 32.75 366 1561 
Not working  77.78 67.25 1285 3205 
Missing 0.06 – 1 – 
Religion Muslim 84.87 88.82 1402 4233 
Non-Muslim 15.13 11.18 250 533 
Residence 
 
Urban 29.42 36.36 486 1733 
Rural 70.58 63.64 1166 3033 
Experienced child death Yes 28.03 8.39 463 400 
No  71.97 91.61 1189 4366 
Household wealth status 
 
Poor – 34.54 – 1646 
Middle class – 19.20 – 915 
Rich – 46.27 – 2205 
 




death in 1999/2000 (28%). In 2014, most of the women were found to live in middle-
class and rich households, but a substantial proportion of the women were still 
found living in poor households (35%). 
Clusters and regions were included as the levels in the multivariate analysis. A total 
of 500 clusters were sampled from six regions in the 1999/2000 survey, while the 
2014 survey sampled 600 clusters from seven regions. Table 5.3 represents the 
distribution of the clusters among the selected characteristics. The cases selected 
from the 1999/2000 survey covered 68 percent (340) of the total sampled clusters, 
while the selected samples from the 2014 survey were from all the 600 clusters. 
Table 5.3 Percent distribution of the clusters by selected characteristics, Bangladesh, 
1999/2000 and 2014 BDHS 
Characteristic Category 
Percent Number of clusters  
 1999/2000 2014     1999/2000         2014 
Respondent’s education 
 
No education  81.76 61.83 278 371 
Primary 78.82 88.17 268 529 
Secondary or higher 58.82 95.00 200 570 
Religion 
 
Muslim 95.29 98.17 324 589 
Non-Muslim 31.76 26.50 108 159 
Residence Urban 29.12 34.50 99 207 




Barisal 10.59 12.00 36 72 
Chittagong 18.24 15.33 62 92 
Dhaka 25.00 18.17 85 109 
Khulna 16.18 14.17 55 85 
Rajshahi 20.00 14.50 68 87 
Rangpur – 14.17 – 85 




Poor – 73.67 – 442 
Middle class – 67.83 – 407 
Rich – 79.83 – 479 
Total 340 600 
Note: Some clusters had respondents with different characteristics, so the percentages of 
the categories for a characteristic may not sum up to 100.  
159 
 
In both the surveys, the distribution of the respondents with different levels of 
educational attainment among the clusters were observed as uneven. A large gap 
was also noticed in the distribution of respondents by religion; as much as around 
70 percent of the clusters in both the surveys did not have any non-Muslim 
respondents. The proportion of the clusters in both the surveys sampled from rural 
areas (71% in 1999/2000; 66% in 2014) were much higher than those sampled from 
the urban areas, while Dhaka was the region that contributed the highest proportion 
of clusters in both the surveys (25% in 1999/2000; 18% in 2014), which marks a sharp 
gap between some other regions. Respondents living in the households with 
different wealth status were almost evenly distributed among the clusters. In both 
surveys, the selected samples of all the characteristics were found in all the regions 
included in those surveys. 
5.5.2. Parity progression during the stalling periods in Bangladesh 
Table 5.4 gives the percentages of the currently married women of reproductive age 
progressed to a particular parity in past seven years of the surveys among those 
who were at next before that particular parity. The patterns of parity progression  
Table 5.4 Percentage of women progressed to a parity during the stalling periods, 
Bangladesh, 1999/2000 and 2014 BDHS 
Stalling period 
& measure 
Progressed to the given parity  
0–1 1–2 2–3 3–4 4–5 
First stall      
Percentage 84.05 60.36 14.76 4.30 0.73 
Number 7,055 4,427 4,362 1,652 1,095 
Second stall      
Percentage 83.01 36.58 5.77 0.48 0.05 
Number 10,279 6,268 4,767 3,346 1,881 
Note: Total number = No. of women progressed to the given parity + No. of women with 
parity next before that given parity. First stalling period refers to the seven years preceding 




during the two study periods show a large change, which can be primarily 
attributed to the large decline in overall fertility during the two periods of seven-
year intervals. The proportion of women progressed to parity two and above during 
the second stalling period was much lower than that of first stalling period. During 
both stalling periods, the proportion of women progressed to a parity dropped 
drastically with each increase in parity. Almost the same proportion of women were 
observed to progress to parity one during the first and second stalling periods. 
During both the stalling periods a substantial proportion of women were observed 
to transition to parity two, while only 15 percent and six percent women were found 
to progress to parity three during the first and second stalling periods respectively. 
During the first stall, four percent women were found to transition to parity four. 
The proportion of women progressed to a parity above four during the first stall, 
and the proportion of women progressed to a parity above three during the second 
stall were vague. 
5.5.3. Differentials in higher parity progression 
Table 5.5 presents the percentage of currently married women of reproductive age 
progressing to parity four and parity three during the first and second stalling 
periods by background characteristics. During the first stall, four percent of the 
women were observed to transition to parity four, while during the second stall six 
percent of the women progressed to parity three. Result of Chi-square test showed 
that desired family size, unmet need for FP, heard/saw FP message, husband’s 
education, religion, residence, and experience of child death were the common 
factors that were significantly associated with the selected parity progression 
during both the stalling periods. The additional factors that were significantly 
associated with the progression to parity four during the first stall were age at first 
marriage and current work status, while the additional factors that were found 
significantly associated with the transition to parity three during the second stall 
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were respondent’s education and household wealth status. Household wealth 
status could not be included in the analysis for the first stall because of 
unavailability of data. 
During the first stall, women married before age 15 were more likely to progress to 
parity four. The women with a desire for more children were much more likely to 
progress to parity four. Twelve percent of the women with desired family size four 
and more progressed to parity four, and 21 percent of the women, who were 
fatalistic about desired family size, progressed to parity four, while the proportion 
of women with desired family size two and fewer, and with desired family size 
three progressed to parity four were only three percent and two percent 
respectively. The proportion of women who had unmet need for FP and did not 
hear/see any FP message progressed to parity four during the first stall were also 
observed as much higher than that of their respective counterparts. Women with 
higher education, women whose husbands attained higher levels of education, 
working women, and non-Muslim women were less likely to progress to parity 
four. During the first stall, a sharp gap was observed in progressing to parity four 
among those who experienced any child death and those who did not. Twelve per 
cent of the women who experienced any child mortality were observed to progress 
to parity four, while only 1.3 percent of the women who did not experience any 
child mortality progressed to parity four. 
On the other hand during the second stall, proportions of the women with a desire 
for a larger family transitioned to parity three were observed as much higher than 
that of those with desire for smaller family sizes. Thirty percent of the women with 
desired family size four and more, and 31 percent of the women who were fatalistic 
about their desired family size, were observed to progress to parity three, while only 
four percent of the women with desired family size two and fewer were observed 
to give third order birth. Besides these, women with children composed of only  
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Table 5.5 Percent distribution of the women progressed to the selected parities 
during the stalling periods by background characteristics, Bangladesh 
  Percentage of women progressing to 
Characteristic Category parity 4 during 1st stall 
(N = 1652) 
parity 3 during 2nd stall 
(N = 4766) 
Age at first marriage* < 15 5.45 5.56 
15+ 2.86 5.84 
Desired family size***☼☼☼ ≤ 2 3.32 3.90 
3 2.09 9.47 
4+ 11.93 29.82 
Fatalistic 21.21 31.25 
Missing 100.00 – 
Sex composition of previous 
children☼ 
All are sons 3.11 5.34 
All are daughters 5.23 7.70 
Mixed 4.38 5.27 
Having unmet need for FP**☼☼☼ Yes 8.37 9.55 
No 3.53 5.31 
Missing 0.00 0.00 
Heard/saw FP message***☼☼☼ Yes 2.06 2.66 
No 6.06 6.75 
Missing – 0.00 
Respondent’s education☼☼☼ No education  5.21 10.42 
Primary 4.48 8.20 
Secondary or higher 2.44 3.12 
Husband’s education**☼☼☼ No education  6.14 9.89 
Primary 4.21 7.13 
Secondary or higher 2.39 2.88 
Missing/DK 11.76 0.00 
Current work status*** Working 2.46 4.87 
Not Working  4.75 6.18 
Missing 100.00 – 
Religion*☼☼☼ Muslim 4.78 6.17 
Non-Muslim 1.60 2.44 
Residence*☼☼☼ Urban 2.67 3.35 
Rural 4.97 7.12 
Experienced child death***☼☼☼ Yes 12.10 31.25 
No  1.26 3.41 
Household wealth status☼☼☼ Poor – 9.48 
Middle class – 5.46 
Rich – 3.08 
Total 4.30 5.75 
Note: *Represents significance level for first stall; ☼represents significance level for 
second stall; where * or ☼ = p <0.05, ** or ☼☼ = P <0.01, and *** or ☼☼☼ = p<0.001. 
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daughter, women who had unmet need for FP, and women who did not hear/see 
any FP message were much more likely to give third order birth than their 
respective counterparts. Women with secondary or higher education were much 
less likely to progress to parity three during the second stall. During this period, 
three percent of the women with secondary or higher education were observed to 
progress to parity three, while 10 percent of the women with no education 
progressed to that parity. Women whose husbands had a higher level of educational 
attainment, working women, non-Muslim women and urban women were less 
likely to give third order birth. Again, a sharp gap was observed in the likelihood 
of progressing to parity three among those who experienced any child death and 
who did not. Three percent of the women did not experience any child death 
transitioned to parity three, while 31 percent of the women experienced child death 
transitioned to parity four. Only three percent of women living in rich households 
gave third order birth, whereas nine percent of women living in the poor 
households progressed to parity three.     
5.5.4. Multilevel mixed-effects logistic regression analysis 
This section examined the impact of selected predictors on progression to the 
selected parities during the stalling periods using multilevel mixed-effects logistic 
regression analysis. The analysis examined both fixed (odds ratio) and random 
effects (ICC) of the predictors. Two separate models were fitted for the two stalling 
periods. Current age of the woman was put as control variable in both the models. 
Before fitting the models, multicollinearity among all the predictors were checked 
using variance inflation factor (VIF) and correlation coefficient. A VIF estimate of 
five or more, or a correlation coefficient near to unity, usually indicates the existence 
of a multicollinearity issue. The VIF estimates of the predictors in both the surveys 
were observed as quite low. The VIF estimates of the predictors analysed for the 
first stall ranged from 1.0 to 1.4, while the range of VIF estimates of the predictors 
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included in the second stall analysis was observed as 1.0–1.6 (see supplementary 
Table S8 in Appendix A). The correlation coefficients between the predictors were 
also observed as quite low, lying between -0.32 and 0.38 for the predictors included 
in first stall analysis, and that coefficients between the predictors for the second stall 
analysis were between -0.43 and 0.53 (see supplementary Table S9 and 
supplementary Table S10 in Appendix A).   
The results of multilevel logistic regression analysis have been presented in Table 
5.6. Common factors that were found significant in influencing the selected parity 
progression during both the stalls were desire for higher family size, fatalistic view 
about desired family size, and child death experience. Besides these, unmet need 
for FP and hearing/seeing FP message were the additional factors that significantly 
influenced progression to parity four during the first stall, while respondent’s 
secondary or higher education, religion, and residence were the additional factors 
that significantly influenced the progression to parity three during the second stall. 
During the first stall, the odds of progressing to parity four for the women who 
desired four and more children and for those who were fatalistic about desired 
family size were respectively 3.8 times and 4.5 times of the odds of progressing to 
parity four for those with desired family size two or less. During this period, women 
who did not have any unmet need for FP and who heard/saw any FP message were 
much less likely to progress to parity four than their respective counterparts. Apart 
from these, the women who did not experience any child death had odds of 
progressing to parity four 93 percent lower than those who experienced any child 
death. 
During the second stall, women with the desire for larger family sizes and women 
with fatalistic views about desired family size were more likely to progress to parity 
three than those with a desired family size of two or fewer. During this period the 
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Table 5.6 Multilevel logistic regression estimates of the effects of predictors on 
progression to the higher parities during the fertility stalls in Bangladesh 
  Relative odds of progressing to  
Characteristic Category parity 4 during 1st stall 
(N = 1652) 
parity 3 during 2nd stall 
(N = 4766) 
Constant  0.01** (0.01) 0.11** (0.08) 
Age at first marriage < 15 1.00 1.00 
15+ 0.64 (0.21) 0.99 (0.18) 
Desired family size ≤ 2 1.00 1.00 
3 0.72 (0.28) 1.55* (0.33) 
4+ 3.79*** (1.36) 4.39*** (1.14) 
Fatalistic 4.50* (2.65) 7.15*** (3.32) 
Sex composition of previous 
children 
All are sons 1.00 1.00 
All are daughters 1.90 (1.14) 1.29 (0.29) 
Mixed 1.70 (0.78) 1.26 (0.24) 
Having unmet need for FP Yes 1.00 1.00 
No 0.44** (0.14) 1.01 (0.23) 
Heard/saw FP message  Yes 1.00 1.00 
No 2.75** (1.00) 1.42 (0.35) 
Respondent’s education No education  1.00 1.00 
Primary 1.50 (0.51) 0.81 (0.17) 
Secondary or higher 1.70 (0.87) 0.42** (0.11) 
Husband’s education No education  1.00 1.00 
Primary 0.81 (0.29) 0.84 (0.17) 
Secondary or higher 0.73 (0.32) 0.73 (0.17) 
Current work status Working 1.00 1.00 
Not Working 1.90 (0.78) 0.85 (0.16) 
Religion Muslim 1.00 1.00 
Non-Muslim 0.48 (0.28) 0.36** (0.13) 
Residence Urban 1.00 1.00 
Rural 0.98 (0.38) 1.61* (0.36) 
Experienced child death Yes  1.00 1.00 
No 0.07*** (0.03) 0.08*** (0.01) 
Household wealth status Poor – 1.00 
Middle class – 0.84 (0.19) 
Rich – 0.69 (0.16) 
Random effects: ICC 
Level   
Region 0.00 (0.00) 0.16 (0.08) 
Cluster 0.06 (0.14) 0.29 (0.08) 
Notes: * = p <0.05, ** = P <0.01, *** = p<0.001. Figures in parentheses are standard 
error. As missing and/or don’t know categories were not the focus of analysis, the 
estimates for them have not been presented in the table.    
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odds of progressing to parity three, for women with the desire for four and more 
children, and for women with fatalistic views about desired family size were 
respectively 4.4 times and 7.2 times of the odds of progressing to parity three for 
those with a desired family size of two or fewer. During this stall, the odds of 
progressing to parity three for the women with secondary or higher education were 
58 percent lower than that of those who did not have any education. During this 
period, non-Muslim women and women who did not experience any child death 
had odds of progressing to parity three 64 percent 92 percent lower respectively 
than their counterparts, while the odds of progressing to parity three for the rural 
women were 61 percent higher than the urban women.        
Table 5.6 shows that in the model for the first stall, the ICC for division was zero, 
while the ICC for cluster was 0.06. The ICC in the model for second stall for division 
was 0.16, and ICC for the cluster was 0.29. A multilevel modelling can still be 
essential for a hierarchical data even when the ICC is zero, as still the selected events 
may vary across the levels (Nezlek, 2008). For this reason, analysis in this chapter 
decided to use the multilevel regression technique despite the low values of ICC.  
5.6. Discussion 
This chapter examined the determinants of progression to parity four and parity 
three (the top-level parity during each stall) during the first and second stalls 
respectively. The results of the analysis were found to be consistent with the 
analytical framework adopted in the study. Results showed that four percent of the 
currently married women progressed to parity four during the first stall, while 
during the second stall six percent of the currently married women progressed to 
parity three. During the first stall, reproductive preferences, programmatic factors, 
and socio-economic factors were found to influence the progression to higher 
parity, whereas during the second stall in late-transition only reproductive 
preferences and socio-economic factors influenced the progression to higher parity. 
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The common reproductive preferences and socio-economic factors found to 
significantly influence the progression to higher parity during both the stalls were 
desire for higher number of children, fatalistic view about desired family size, and 
child death experience, while secondary or higher education, religion and residence 
were the additional socio-economic factors that significantly influenced the 
progression to higher parity during the second stall. The programmatic factors that 
were found to influence the progression to higher parity during the first stall were 
having unmet need for FP and not hearing/seeing any FP message. Age at marriage 
and sex preferences were not found to exert any significant influence on progression 
to higher parity during any of the stalls.     
As stated in the analytical framework, analysis in this chapter could not reveal any 
significant relationship between the proximate determinants and progression to 
higher parity. The only proximate determinants included in the analysis in this 
chapter was age at first marriage. Lower age at marriage exposes the women to a 
longer reproductive span through early entry to sexual intercourse in the countries 
where sex outside of marriage is non-normative and childbearing by unmarried 
women is almost completely absent. Early entry to the marriage provides women 
with enough time and physical advantages to have high number of children. 
Although in a study in sub-Saharan Africa in which Garenne (2009) found that near 
stall in the age at marriage at the national level was one of the reasons of fertility 
stall in the region, analysis of individual characteristics in this chapter did not find 
any significant influence of age at first marriage on higher parity progression in any 
of the stalls. Although sexual intercourse is the primary exposure to conception, 
women can avoid conception using contraception, and this use of contraception 
perhaps undermined the role of age at marriage. Another variable – age at first birth 
– could also be included, but a preliminary examination showed that age at first 
birth also did not have any significant influence on the selected parity progression 
in any of the stalls. Besides these, other proximate determinants frequently included 
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in fertility analysis are use of contraception and length of breastfeeding. These 
variables were not included in the analysis as well because of the following reasons: 
i) if women were either using contraceptives or breastfeeding during the reference 
period, there was little chance to conceive, and women would have conceived in 
such a situation only because of method failure and in such cases no meaningful 
result is expected; and ii) information on contraceptive use or breastfeeding during 
the months before the conception of the selected birth during the reference period 
is not available in the BDHS data.  
As expected, progression to higher parity during both the stalls among the women 
with the desire for a larger family were significantly higher than those who 
preferred a smaller family. Progression to the higher parities during both the 
stalling periods were highly consistent with the desired family size of the 
Bangladeshi women. During the first stall, as the main focus was on the 
determinants of progression to parity four, the proportion of women with desired 
family size three who progressed to parity four was not substantial, but a significant 
proportion of women with desired family size four and more and with fatalistic 
view about desired family size transitioned to parity four. Similarly, during the 
second stall, women with desired family size three and more and women with 
fatalistic view about desired family size were more likely to progress to parity three. 
These findings are consistent with the findings of some other studies on fertility stall 
in Africa (Anyara & Hinde, 2007; Eltigani, 2003; Ezeh, Mberu, & Emina, 2009; 
Mutuku, 2015; Vignoli, 2006; Westoff & Cross, 2006). The chain of link between the 
fertility determinants and fertility clearly reveals that the reduction in the demand 
for children motivates couples to use birth control, which eventually keeps family 
size smaller. Sex preferences were not found to exert any significant influence on 
higher parity progression in any of the stalls. Some other recent studies have also 
cited that sex preferences, in particular son preference, is not, overall, a feature of 
the people of Bangladesh (Talukder, Rob, & Noor, 2014; Visaria, 2015).         
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Findings in this chapter also show that the higher parity progression during the first 
stall was significantly influenced by the programmatic factors. During this stall, 
having unmet need for FP and not noticing any FP message significantly increased 
the probability of progression to a higher parity. The FP messages usually spread in 
Bangladesh include messages such as not more than two, one child is better – family 
planning for a beautiful life, small family happy family. Studies of Blanc and Tsui 
(2005), Ezeh et al. (2009), and Westoff and Cross (2006) also identified unmet need 
for FP as one of the major reasons of fertility stall in Africa, but no study on fertility 
stall was found to examine the influence of hearing/seeing FP message on fertility 
stall. The messages on FP build awareness about the implications of large family, 
contraceptive use and their availability, hence increases demand for FP. On the 
other hand, unmet need for FP reflects the demand for FP of the women, and the 
effectiveness of FP services in accordance with that demand. None of the 
programmatic factors was found significant during the second stall. Despite a wide 
agreement on the effective role of the FP programmes in fertility decline, there are 
considerable debates and disagreements about their role in fertility decline. The 
main reason for that controversy is the lack of accurate measures of the impact of 
FP programmes on fertility (Bongaarts, 2006).  
Analysis of socio-economic factors clearly showed that higher parity progression 
during both the stalls was markedly lower among the women who did not 
experience any child death. This result is highly consistent with the analytical 
framework used in this study which posits that experience of child death enhances 
the fertility beyond the desired family size where couples try to have additional 
children in order to achieve their desired family size after death of one or more of 
their children (Bongaarts, 2001; Preston, 1978). Although women’s education, 
religion, and residence did not show any noticeable effect during the first stall, 
progression to higher parity during the second stall was markedly lower among the 
women with secondary or higher education, urban women and non-Muslim 
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women than the women who did not have any education, rural women and Muslim 
women respectively. Some studies also found educational level and religion as the 
reasons for fertility stall in sub-Saharan Africa (Mutuku, 2015; Shapiro & 
Gebreselassie, 2008; Westoff & Cross, 2006). Educated women have higher exposure 
to knowledge, access to health and FP services, and autonomy of decision-making, 
these in turn helping them to be emancipated from their traditional role of wife and 
mother, and they end up with smaller family (Giusti & Vignoli, 2006). Both the 
major religions of Bangladesh – Islam and Hinduism – possess a positive attitude 
towards high number of child bearing, yet the reasons for markedly higher 
progression to a higher parity among Muslim women are allowance of easy 
divorces and remarriage, family support during pregnancy, and lesser acceptance 
of FP (Balasubramanian, 1984; Miah, 1993). Evidence shows that Bangladeshi rural 
women lag behind the urban women in terms of status in family and society, 
knowledge about FP, and mobility (Caldwell, Barkat-e-Khuda, Caldwell, Pieris, & 
Caldwell, 1999). Besides these, a gap also exists in the FP services and desired family 
sizes in urban and rural areas (Caldwell et al., 1999; Uddin, Bhuyan, & Islam, 2011). 
Desired family size is observed higher among the rural women than the urban 
women in Bangladesh. The urban-rural FP service gap in Bangladesh mainly 
resulted from the widespread absenteeism and vacancies in the posts of workers in 
remote rural FP service points (Ahmed & Islam, 2015; Moral, 2017; Streatfield & 
Kamal, 2013). 
5.7. Conclusion  
This chapter examined the factors that influenced Bangladeshi women to progress 
to a higher parity during both the fertility stalls in the country. Findings show that 
the progression to the higher parity (parity four) during the first stall was 
significantly influenced by reproductive preferences, programmatic factors, and 
socio-economic factors. The programmatic factors did not show any significant 
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influence on progression to the higher parity (parity three) during the second stall, 
during this stall reproductive preferences and socio-economic factors played a vital 
role in progressing to the higher parity. During both the stalls, desire for higher 
number of children, having a fatalistic view about the desired family size, and 
experience of child death significantly influenced the women to progress to a higher 
parity. Along with these during the first stall, having unmet need for FP and not 
hearing/seeing any FP planning message significantly influenced the women to 
progress to higher parity. The additional socio-economic factors that significantly 
influenced the women to progress to higher parity during the second stall are not 
having secondary or higher education, being Muslim, and living in rural areas. As 
assumed in the analytical framework, analysis in this chapter could not reveal any 
significant influence of proximate determinants on higher parity progression. 
Findings in this chapter can be used to formulate policies to reduce the family sizes. 
The result of the analysis suggests that the government should lay special emphasis 
on reducing the desired family size of the women. Increase in women schooling, 
reduction in child mortality, increase in female labour force participation, and 
improvement in overall socio-economic condition may help reduce desired number 
of children. Special attention should also be given to reducing the unmet need for 
FP, as it is considered one of the easiest and cheapest ways of reducing fertility. In 
this regard, the FP services should be tailored to the needs of the women who need 
the services most. Broadcasting and publication of the FP messages should be 
intensified through all kinds of popular channels of the country. Although the 
programmatic factors did not show significant influence on the higher parity 
progression during the second stall in late-transitional stage, effort should be 
continued to improve and modify the FP services as per the needs of the customers, 
as an unfocussed FP programme can emerge as a substantial barrier in increasing 
contraceptive use. Increasing the schooling of women will be particularly helpful in 
keeping the family size smaller. As Muslim women are less receptive to 
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contraception, and they consider multifarious factors in choosing a method for FP 
(Guttmacher Institute, 2003), provision of wide varieties of methods may help 
increase the contraceptive use among them. In implementing any plan associated 
with the aforementioned recommendations, special emphasis should be given to 
reduce the gap between urban and rural areas. Absenteeism and vacancies in the 
posts for the FP workers in the remote areas are a long-standing issue in Bangladesh 
(Ahmed & Islam, 2015; Moral, 2017; Streatfield & Kamal, 2013). The FP field workers 
can play a vital role in distributing contraceptives and increasing its demand to the 
women who usually do not want to get out of their houses. They can also play a 
vital role in disseminating FP messages to the media-dark people (MOHFW, 2016b). 
The vacant posts in the remote rural FP service points should be filled as soon as 
possible. Providing incentives for working in remote rural areas is expected to 





6.1. Synthesis of the findings 
6.1.1. Overview 
This study uncovered the causes of the two fertility stalls in Bangladesh. The 
country experienced its first fertility stall at 3.3 births per woman during the period 
1996 ̶ 2000 in mid-transitional stage of fertility. After the reversal of this stall, fertility 
transition in the country completes almost all of the phases of the first (classical) 
Demographic Transition by 2011 and reaches very close to have a fertility below the 
replacement level which is one of the main features of second Demographic 
Transition. The second fertility stall in Bangladesh took place at the juncture of the 
first and second Demographic Transition. This second stall in fertility decline 
occurred at 2.3 births per woman during the period 2011 ̶ 2014 in late-transitional 
stage of fertility. A fertility stall occurs when fertility levels off or increases 
following a trend of decline. Thus, the main research question of my study is what 
were the causes of the fertility stalls in Bangladesh? This study sought the answer 
to this question by exploring the answers of three sub-questions: i) what were the 
underlying causes of fertility stall in the regions of Bangladesh, India, and Pakistan, 
ii) what were the drivers of fertility stalls at the national level of Bangladesh, and 
iii) what were the underlying factors that influenced Bangladeshi women to 
progress to a higher parity during the stalling periods? In line with these research 
questions, findings of my study indicate that further decline in fertility of 
Bangladesh will depend on a substantial increase in the demand for birth controls 
(contraceptives and induced abortion) and their use through lowering the desire for 
children. In the existing context of Bangladesh, extensive family planning activities 
and further socio-economic development, such as, increase in female education and 
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female labour force participation, and reduction in child mortality may play a vital 
role in lowering the desire for children and increasing the demand for birth control. 
Meeting that demand for birth control in a timely manner will help increase their 
use faster, where family planning programme can play a very effective role. 
The analytical framework used by my study theorised that the progress in 
underlying variables – socio-economic and programmatic factors – influences 
reproductive preferences, which is reflected in the decline in demand for children. 
This decline in the demand for children increases the demand for birth control 
(proximate determinant). Progress in socio-economic and programmatic factors 
also increases the affordability of birth controls, and influences other proximate 
determinants (e.g., age at marriage). Level of change in the proximate determinants 
finally determines the fertility course.  
This study applied the aforementioned analytical framework (presented in detail in 
chapter 2) to explore the causes of fertility stalls at three different levels. In chapter 
3, the analysis started with the investigation of the role of socio-economic factors, 
programmatic factors, reproductive preferences, and proximate determinants in 
stalling fertility decline in the regions of Bangladesh, India and Pakistan; this 
analysis included the first stall of Bangladesh. Analysis at regional level helped find 
the common and unique factors for the regions of Bangladesh, India and Pakistan. 
Factors that were found commonly associated with the fertility stalls in the regions 
of all three countries were stall in the progress of unintended births and modern 
contraceptive use. This analysis showed a variation in the drivers among the 
countries. Stall or increase in the unmet need for family planning was found 
associated with the fertility stall in Bangladeshi and Pakistani regions, and stall or 
decline in the visibility of family planning messages was found to influence the 
fertility stall only in Bangladeshi regions, but these factors did not show any 
consistent link with the fertility stall in Indian regions. Along with this variation in 
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drivers, regional level analysis did not allow detailed investigation of some factors 
because of the nature of analysis and lack of uniform information for all the regions. 
To overcome these limitations, Bangladesh was studied at the national level in 
chapter 4 by a detailed investigation of the role of proximate determinants and their 
offsetting effects on fertility stalls in Bangladesh. This chapter also performed a 
thorough analysis of the role of programmatic factors, reproductive preferences, 
and socio-economic factors on fertility stalls at the national level of Bangladesh. 
Analysis at the national level showed that in general all kinds of factors were 
associated with the fertility stalls in Bangladesh. Some key factors found associated 
with the fertility stalls at the national level of Bangladesh included stall in induced 
abortion, stall in the desire for children, and deteriorating family planning services. 
Besides these, although the analysis at the national level found an association 
between the socio-economic factors (decline in female labour force participation and 
near stall in GDP per capita) and the first fertility stall of Bangladesh, the analysis 
did not find any socio-economic factor to influence the second stall. National trends 
may mask diversity in individual experiences, in particular, segments of people 
who experience change at different rates. Chapter 5 analysed the individual 
characteristics of Bangladeshi women in line with the factors included in the 
analytical framework to recognize those segments of women who progressed to 
higher parity during the stalling periods in Bangladesh. The individual-level 
analysis showed that experience of child death, desire for higher number of children 
and fatalistic view about the desired family size were the common factors that were 
significantly associated with the higher parity progression during both the fertility 
stalls in Bangladesh. The additional factors that were significantly associated with 
the higher parity progression during the first stall in Bangladesh were having unmet 
need for family planning and not hearing/seeing any family planning message, 
while the additional factors that were found significant during the second stall were 




The analytical framework used in my study was fully supported by the overall 
findings. Analysis at each level examined all feasible proximate determinants, 
reproductive preferences, programmatic factors and socio-economic factors, but 
analysis at each level revealed the association of each key portion of the model with 
the fertility stall. A portion of the model revealed as associated with fertility stall by 
each analysis are presented in Figure 6.1. The analysis of the regions of Bangladesh, 
India, and Pakistan mainly revealed proximate determinants, reproductive 
preferences, and programmatic factors. The analysis of Bangladesh at national level 
revealed the association of all the factors with the first fertility stall in the country. 
This analysis at national level also revealed influence of reproductive preferences 
and programmatic factors on second fertility stall, but the analysis did not reveal 
any socio-economic factor that could influence the second stall of the country; 
therefore, a third analysis was performed to reach a concrete conclusion. The third 
analysis of the individual characteristics of Bangladeshi women mainly showed that 
reproductive preferences and socio-economic factors were commonly associated 
with both first and second stall of the country, while programmatic factors were the 
additional driver of first stall. The specific findings in the light of the analytical 
framework have been presented in the following subsections.  
6.1.2.1. Proximate determinants 
Proximate determinants influence fertility most directly by preventing births 
primarily by preventing conception and reducing the risk of conception. For 
instance, proximate determinants such as contraception prevents conception 
directly, while an increase in age at marriage exposes women to sexual intercourse 
at a later age, which shortens their reproductive span and reduces the chance of 
giving a high number of births. The proximate determinant, modern contraceptive 
use, was found to commonly influence fertility stalls in the regions of Bangladesh,  
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Figure 6.1 Portion of the analytical framework revealed as associated with fertility stall by each analysis 
Note: Individual-level analysis = analysis of factors that influenced Bangladeshi women to progress to higher parity; Regional-level analysis = analysis of 












































India and Pakistan. A more detailed analysis at the national level of Bangladesh 
showed that both first and second fertility stalls in the country were associated with 
the stalls in induced abortion.  
Occurrences of fertility stall were markedly higher among the regions where 
modern contraceptive use declined or did not change than among those where 
modern contraceptive use increased. During both the stalling periods in Bangladesh 
induced abortion stalled, but contraceptive use increased during both stalls, 
especially during the first stall that increased substantially. During the first stall, 
increasing fertility-inhibiting effect of contraceptive was offset by the declining 
length of post-partum infecundability, and during the second stall, the increasing 
fertility-inhibiting effect of contraceptive was offset by the declining fertility-
inhibiting effect of marriage. Besides these, during the second stall contraceptive 
use increased marginally; as a result, a small decline in the fertility inhibiting effect 
of marriage had been able to offset the increasing fertility-inhibiting effect of 
contraception. Therefore, marginal increase in contraceptive use can be considered 
as the additional cause of second stall in Bangladesh. Change in the timing of birth 
did not show any consistent link to any of the stalls in Bangladesh. As with the 
modernization, post-partum infecundability is expected to decline (Bongaarts, 
1993), and decline in the marriage is a long-term process, both fertility stalls in 
Bangladesh could primarily be attributed to the stall in induced abortion. Along 
with that, a marginal increase in contraceptive use was found to be associated with 
the second stall in Bangladesh.  
6.1.2.2. Reproductive preferences 
Proximate determinants are, in turn, influenced by socio-economic characteristics, 
reproductive preferences, and programmatic factors. Changes in reproductive 
preferences play a vital role in changing the trends in proximate determinants, for 
example, decline in the demand for children increases the demand for birth control. 
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In all the analyses of my study of reproductive preference, specifically desired 
number of children emerged as a vital factor in stalling the fertility decline.  
Experiencing fertility stall was far higher among the regions of Bangladesh, India 
and Pakistan where unintended births increased or remained unchanged than those 
where unintended births declined. Analysis at the national level of Bangladesh 
showed that desired family size and wanted fertility stalled during both first and 
second stalls in Bangladesh. Analysis of the individual characteristics of 
Bangladeshi women showed that during both the stalls desire for a higher number 
of children and a fatalistic view about the desired family size significantly 
influenced the progression to the higher parities. Sex preferences were not found to 
be associated with any of the stalls in Bangladesh. Findings from the analyses at all 
the levels support the view that both fertility stalls in Bangladesh stemmed from the 
stalls in reproductive preferences reflected in the stall in demand for children. This 
stall in the demand for children failed to create sufficient demand for the birth 
controls, which was reflected in the stall in induced abortion and marginal increase 
in contraceptive use.      
6.1.2.3. Programmatic factors 
Programmatic factors influence fertility by influencing reproductive preferences, 
especially by increasing the demand for family planning through building 
awareness, and by increasing use of contraceptives by making them cheaper and 
easily available. All the analyses of my study showed that fertility stall was 
associated with the deteriorating family planning services such as declining use of 
public services for family planning, declining visibility of family planning 
messages, stall or near stall in unmet need for family planning, and declining 
demand for family planning.   
The programmatic factor, specifically the use of public services for family planning 
was observed to decline in all the regions of Bangladesh, India and Pakistan during 
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the stalling periods. Another programmatic factor, increasing or unchanged unmet 
need for family planning, emerged as the key driver of fertility stalls in the 
Bangladeshi and Pakistani regions, while decline or stall in the visibility of family 
planning messages were found to be associated with only the stalls in the 
Bangladeshi regions. The unmet need for family planning and exposure to family 
planning messages did not show any consistent link with the fertility stalls in the 
Indian regions. Analysis at the national level of Bangladesh also revealed a 
deterioration in family planning services during both the stalls. Among these, near 
stall in unmet need for family planning during the first stall and decline in the 
demand for family planning during the second stall were most important. Besides 
these, use of public services for family planning also declined during both the stalls 
in Bangladesh. Trends in donor expenditure on population activities were found 
inconsistent with both the stalls in Bangladesh. Analysis of the characteristics of 
Bangladeshi women showed that progression to a higher parity during the first stall 
was significantly higher among the women who had unmet need for family 
planning and the women who did not see any family planning message than their 
respective counterparts. Nevertheless, programmatic factors did not show any 
significant influence on progression to higher parity during the second stall in 
Bangladesh. This non-significance of programmatic factors perhaps resulted from 
the used indicators that do not permit the measures of some other weaknesses 
existing in family planning services. For example, if a family planning fieldworker 
just visits women perfunctorily and is not adequately prepared to provide 
information as per the needs of the clients, then it will be most difficult to detect 
such weakness by using conventional variables. The overall findings from the 
analysis showed that both the fertility stalls in Bangladesh were strongly associated 
with the deteriorating family planning services. 
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6.1.2.4. Socio-economic factors   
Finally, the analytical framework used for this study showed that progress in socio-
economic factors influences fertility by influencing reproductive preferences, 
programmatic factors and some proximate determinants. In particular, socio-
economic development influences fertility by reducing the demand for children and 
by empowering the women to implement the reproductive preferences. Socio-
economic development also helps increase the acceptance and implementation of 
family planning programmes. My analyses, specifically the analysis at the national 
level of Bangladesh and the analysis of individual Bangladeshi women, revealed 
that socio-economic factors were linked with fertility stall. These include decline in 
female labour force participation, near stall in GDP per capita, experience of child 
death, women’s education, religion and urban-rural residence.   
Although the analysis in the regions of Bangladesh, India and Pakistan did not show 
any consistent link between socio-economic factors and fertility stall, analysis of 
Bangladesh at national level showed that during the first stall female labour force 
participation plunged, and GDP per capita nearly stalled. During the second stall in 
Bangladesh, all the indicators of socio-economic development were observed to 
progress. The role of socio-economic factors became more visible in the analysis of 
the characteristics of individual Bangladeshi women. During both stalls in 
Bangladesh, progression to a higher parity among the women who experienced any 
child death was significantly higher than those who did not experience any child 
death. Although, women’s education, religion and residence did not show any 
significant effect during the first stall in Bangladesh, during the second stall 
progression to a higher parity among the women with secondary and higher 
education, urban women and non-Muslim women was markedly lower than the 
women with no education, rural women and Muslim women respectively. 
Therefore, analysis in this study, especially the analysis of individual Bangladeshi 
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women, identified several socio-economic groups of women for whom having a 
larger family was significantly higher than the others. 
6.1.3. Contextualisation  
This section reviews the existing literature on fertility stall in Bangladesh and draws 
conclusions about the key drivers of those stalls in the light of the findings in this 
study. In a study on fertility transition in Bangladesh, Islam, Islam, and 
Chakroborty (2004) stated that fertility transition in Bangladesh was under way 
during the first stalling period 1996–2000, but seemed stalled for shift of 
childbearing to the younger ages. But the study itself showed that the mean age at 
childbearing increased during that period, which is contradictory to the statement 
on fertility stall. In another study, however, Islam (2007) argued that slow decline 
in child mortality relative to the increase in contraceptive use in Bangladesh during 
the period 1996–2000 was responsible for the fertility stall during that time period. 
Nonetheless, what is still unexplored is the mechanism by which a slow decline or 
stall in child mortality can offset the increasing fertility-inhibiting effect of 
increasing contraceptive use.  
In another study, Bongaarts (2006) explored the causes of fertility stall in seven 
countries from different continents including Bangladesh. The study tried to 
generalise the results for all seven countries. The study could not provide any 
concrete conclusion about the first fertility stall in Bangladesh and finally concluded 
that further decline in fertility of Bangladesh will come from the decline in unmet 
need for family planning.  
In contrast to those studies, my study found concrete evidence of fertility stall in 
Bangladesh and came out with specific factors that showed links with the fertility 
stalls of the country. Using the data from the same source used by Islam et al. (2004), 
my study found that the age at childbearing in Bangladesh remained unchanged 
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during the first stall, while that shifted to the older ages during the second stall; 
therefore, none of the stalls was associated with the overestimation of total fertility 
rate due to the shift of childbearing to the younger ages. Along with this, the non-
declining trend in the proportion of pregnant women, and the non-significance of 
the slope of single-year retrospective fertility estimates during both the stalling 
periods justified both the fertility stalls in Bangladesh. The results of my study 
showed that, both first and second fertility stalls in Bangladesh were associated with 
the stall in birth control, which was reflected in the stall in induced abortion during 
both the stalls, while a small increase, that is, near stall in contraceptive use was the 
additional factor that influenced the second fertility stall. Along with these, stall in 
modern contraceptive use was found to significantly influence the fertility stalls in 
the regions of the country. The stall and near stall in the use of birth controls in 
Bangladesh mainly stemmed from the stall in desired number of children, which is 
evident in both the fertility stalls of the country. In the context of Bangladesh, stalls 
in the use of birth controls and desire for children can be largely attributed to the 
deteriorating family planning services. Among these, most important factors were 
near stall in unmet need for family planning during the first stall and decline in the 
demand for family planning during the second stall. Besides these, visibility of 
family planning messages declined during both the stalls in Bangladesh, but the 
factor was found to insert significant effect on progressing to a higher parity during 
the first stall only.  
Existing literatures also revealed several weaknesses in the family planning 
programme of Bangladesh that severely limited the capacity of the programme 
during the stalling periods. Inadequate budget allocation for family planning 
activities, lengthy contraceptive procurement process, and inefficient human 
resource management were the common barriers to further improvement of family 
planning services during both stalls (ICOMP, 2012; MOHFW, 2012, 2016b; 
Normand, Iftekar, & Rahman, 2006; Robinson & Ross, 2007; Shah, Wodon, & 
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Ravallion, 1999; Streatfield & Kamal, 2013). Besides these, Robinson and Ross (2007) 
found that overlapping and parallel structure of family planning service delivery 
system and bureaucratic infighting were the major problems during the first stall. 
During the second stall, weakened demand-generation activities (building 
awareness about reproductive health, contraception, and family size), vacancies in 
the posts for the family planning workers especially in the remote areas, and lack of 
counselling skill among family planning workers were the main issues (MOHFW, 
2016b; Moral, 2017; Streatfield & Kamal, 2013).  
Findings of my study finally showed that the stall in desired family size and the 
deteriorating family planning services that were associated with the fertility stalls 
in Bangladesh can be partially ascribed to some socio-economic factors. During the 
first stall, female labour force participation was observed to decline remarkably. At 
the individual level, experience of child mortality was found to influence the 
Bangladeshi women to have a larger family during both stalls. During the second 
stall, not having any education, living in rural area, and being Muslim were found 
to influence women to have a larger family. The individual level analysis revealed 
that in limiting family size, socio-economic factors played more important role 
during the late-transitional stall  ̶  a reasonably low fertility setting of 2.3 births per 
woman  ̶  than during the mid-transitional stall. Experience from most European 
countries shows that in a low fertility setting of replacement level or just above that, 
socio-economic development led to a massive increase in women schooling and 
women labour force participation, greater gender equity, higher job security, and 
enhanced social security. In that situation, desire for children was not primarily 
reflected in the marriage or partnering, consequently couples ended up with a very 
small family (Van de Kaa, 1987). Trends in these socio-economic changes in the 
European countries indicate that the fertility decline in Bangladesh well below the 
replacement level (around 1.7 births per woman) may depend upon the emergence 
of socio-economic development as a larger force in reducing the demand for 
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children and implementing the reproductive preferences. Nonetheless, some 
regions in India achieved a below replacement level fertility without such larger 
force of socio-economic development. The main drivers of reaching such low 
fertility in Indian regions were widespread use of birth controls and restricting 
childbearing soon after marriage, which were achieved by voluntary government 
family planning programmes (Vithayathil, 2013). Therefore, voluntary family 
planning programmes can also help reaching a sub-replacement fertility of less than 
2.1 births per woman. 
6.2. Study implications 
Each chapter of my study presented specific issues that were associated with the 
fertility stalls in Bangladesh along with some recommendations to address them. 
This section organizes all those recommendations as follows:  
1) Findings in this study clearly showed that further decline in fertility of 
Bangladesh will depend on a substantial increase in the demand for family 
planning, where lowering the desire for children can be particularly helpful in 
increasing that demand for family planning. An increase in family planning 
demand-generation activities through the family planning programme and 
sufficient budget allocation for those activities would be helpful in increasing 
the demand for family planning (MOHFW, 2016b). Some important demand-
generating activities could be providing information about the consequences of 
a large family, availability of family planning services and benefits of their uses, 
post-partum fertility return, counselling about consideration of contraceptive 
method based on the woman’s intention and breastfeeding status, and transition 
to modern methods for family planning. Sufficient airtime should be allowed in 
mass media for the family planning programmes containing discussion on the 
aforementioned matters. Use of community channels (e.g., mosque) can also be 
helpful in disseminating information regarding the consequences of a large 
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family. Family planning field workers are expected to play a vital role in 
disseminating information among the media-dark people (MOHFW, 2016b)  
2) Findings of my study have revealed a deterioration in family planning services 
during both the stalls in Bangladesh, which were substantiated by the existing 
literature (Ahmed & Islam, 2015; MOHFW, 2016b; Robinson & Ross, 2007; 
Streatfield & Kamal, 2013). One perennial issue revealed by the existing 
literature was widespread absenteeism and vacancies in the posts of family 
planning field workers in the rural remote areas; this in turn became a stiff 
barrier to providing family planning services to the people living in those areas, 
and to disseminating information to the media-dark people (Ahmed & Islam, 
2015; Moral, 2017; Streatfield & Kamal, 2013). These vacancies should be filled 
by placing special attention to the low-performing regions. Upgrading the status 
of family planning workers and incentives for working in the remote areas will 
be helpful in filling those vacancies. Operation with a combination of public- 
and private-sector workers with an effective co-ordination can also be helpful in 
solving the service crises in the remote areas (Streatfield & Kamal, 2013). For 
addressing all these service-related issues, the government should allocate 
sufficient budget to the directorate general of family planning. 
3) A major challenge, identified by my study and existing literature, was reducing 
the unmet need for family planning (Streatfield & Kamal, 2013). The first step 
that should be taken to reduce the unmet need for family planning is to prevent 
the stock-outs of contraceptives by making them available at the service points 
so that the customers can avail themselves of the contraceptives whenever they 
need them, and the field workers can distribute the contraceptives as per the 
needs of the customers. Appropriate steps by the government for easing the 
procurement of contraception by reducing the complications related to the 
approval of their orders can be helpful in making contraceptives available in a 
timely manner. The government can expedite the contraceptive procurement 
187 
 
process by buying them from the local companies, but to do this greater freedom 
is required in handling the funds received from the development partners 
(Streatfield & Kamal, 2013). Increasing government budget allocation for family 
planning activities would allow greater freedom in handling the funds. A 
projected order for contraceptive supplies in family planning programme for 
five years needs instead of an order for two years supply would help prevent 
the stock-out of contraceptives (Streatfield & Kamal, 2013).  
4) My study showed that during the second stall, despite an increase in the visits 
of family planning field workers, demand for family planning and use of public 
services for family planning declined. The main job of the field workers is to 
increase the demand for family planning and increase their use through proper 
counselling and distributing the contraceptives to the doorsteps. But if the field 
workers lack counselling skill, their visits to doorsteps are not expected to play 
any significant role in increasing the demand and use of family planning. 
Existing literature revealed that family planning field workers in Bangladesh 
were lacking counselling skills during the second stall, and many workers with 
the skill of inserting clinical contraception were on the verge of retirement 
during that period (MOHFW, 2016b; Streatfield & Kamal, 2013). Improvement 
of training facilities for the field workers can be helpful in enhancing their skills 
in counselling and inserting clinical contraception (Ahmed & Islam, 2015; 
Streatfield & Kamal, 2013).  
5) In my study, Bangladeshi Muslim women were found more likely to have a 
larger family than the non-Muslim women. Previous literature revealed that the 
Muslim women in Bangladesh are less receptive to contraception, which is 
directly associated with the bearing of a high number of children 
(Balasubramanian, 1984; Miah, 1993). In choosing a contraception, Bangladeshi 
Muslim women were observed to consider a variety of factors, these including 
convenience of use, availability, cost, and side effects (Guttmacher Institute, 
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2003). Therefore, provision of wide varieties of contraceptive methods may be 
helpful in increasing contraceptive use among them.  
6) My study found that some socio-economic characteristics of Bangladeshi 
women influenced them to have a larger family, and socio-economic factors 
played more important role during the late-transitional stall at 2.3 births per 
woman. Experience from the low-fertility countries in most of Europe also 
shows that in a low fertility setting, socio-economic changes become decisive in 
further fertility decline to well below the replacement level (Van de Kaa, 1987). 
The characteristics that were associated with having a larger family among 
Bangladeshi women include not having any education, not participating in 
labour force, and experience of child mortality. Not having any education and 
not doing any job confine women in the traditional role of wife and mother by 
lowering their status, autonomy, and opportunities, which in turn influence 
them to have larger family (Giusti & Vignoli, 2006; Mishra & Smyth, 2010). While 
child mortality influences women to give a higher number of births for replacing 
the dead child, and hoarding of children in anticipation of future child losses 
(Preston, 1978). Efforts for socio-economic development, especially the efforts 
for increasing female education and female labour force participation, and 
reducing child mortality should be continued. Improvement in these factors is 
expected to help reduce the demand for children. Nevertheless, second 
Demographic Transition theory suggests that improvement in gender equity, job 
security and social security can be helpful in empowering women further to 
enable them to implement their reproductive preferences (Van de Kaa, 1987).      
Implementation of above recommendations will potentially lead to the resumption 
of momentum in fertility transition of Bangladesh. A continuous monitoring of the 
aforementioned factors is also expected to reduce the chance of the occurrence of 
fertility stall. Further decline in fertility will help lower the population growth faster 
in Bangladesh, where high growth of population has become a great concern these 
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days (Moral, 2017).  This control over population growth in turn would help the 
government address the existing socio-economic problems such as widespread 
poverty and environmental degradation at an earlier stage by enabling the 
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Table S1 Number of eligible women interviewed and the response rates in the 
Demographic and Health Surveys in Bangladesh, India and Pakistan, 1993–2014 
Country 1st survey 2nd survey 3rd survey 4th survey 5th survey 6th survey 7th survey 
Bangladesh        
Survey year 1993/1994 1996/1997 1999/2000 2004 2007 2011 2014 
No. interviewed 9640 9127 10544 11440 10996 17842 17863 
Response rate (%) 97.4 97.8 96.9 98.6 98.4 97.9 97.9 
India        
Survey year 1992/1993 1998/1999 2005/2006 – – – – 
No. interviewed 89777 90303 124385 – – – – 
Response rate (%) 96.1 95.5 94.5 – – – – 
Pakistan        
Survey year 1990/1991 2006/2007 2012/2013 – – – – 
No. interviewed 6611 10023 13558 – – – – 




Table S2 Total number of births and women, response rate, and relative error of TFR by region and survey in Bangladesh, India and Pakistan 
  Country 
  Region 
Total births1 Total interviewed women aged 15–49 Eligible women response rate Relative error of TFR (%)2 Fertility trend 
1st Survey 2nd Survey 3rd Survey 1st Survey 2nd Survey 3rd Survey   1st Survey     2nd Survey 3rd Survey   1st Survey  2nd Survey  3rd Survey 2nd Survey–3rd Survey 
Bangladesh 1993/1994 1996/1997 1999/2000 1993/1994 1996/1997 1999/2000 1993/1994 1996/1997 1999/2000 1993/1994 1996/1997 1999/2000 1996/1997-1999/2000 
Khulna 450 344 617 1242 1066 1778 98.0 97.7 99.2 4.7 5.2 4.7 Stalled5 
Rajshahi 973 838 777 2551 2270 2069 97.3 97.9 99.5 4.5 4.0 4.6 Stalled5 
Barisal 417 381 379 995 922 969 97.6 97.7 99.4 5.7 7.0 7.0 Stalled 
Dhaka 1148 1008 978 2722 2484 2506 96.9 98.0 99.3 3.8 4.1 4.2 Stalled 
Sylhet4 - 458 558 - 891 1130 - 97.3 98.9 - 5.9 5.7 Declining 
Chittagong 958 682 917 1983 1348 1921 97.7 97.5 99.4 3.6 4.3 4.2 Declining 
Total 3946 3711 4226 9493 8981 10373 97.4 97.8 96.9 2.1 2.4 2.3 Stalled 
India 1992/1993 1998/1999 2005-2006 1992/1993 1998/1999 2005-2006 1992/1993 1998/1999 2005-2006 1992/1993   1998/1999 2005-2006 1998/1999-2005/2006 
Arunachal Pradesh 486 436 491 881 1117 1192 90.8 91.6 96.9 - - - Stalled5 
Bihar 2668 2969 1384 5917 7024 3115 97.9 96.2 97.3 - - - Stalled5 
Assam 1416 1078 909 2988 3441 2840 97.5 96.1 95.0 - - - Stalled5 
Mizoram 345 504 514 1045 1048 1201 96.5 94.3 98.3 - - - Stalled 
West Bengal 1707 1238 1376 4284 4408 5365 96.2 96.6 95.6 - - - Stalled 
Karnataka 1726 1305 1330 4388 4374 4728 95.2 94.7 92.3 - - - Stalled 
Nagaland 518 461 1296 1149 818 2491 99.9 98.0 95.1 - - - Declining 
Orissa 1705 1520 1066 4247 4425 3443 95.7 98.4 96.1 - - - Declining 
Uttar Pradesh 6008 4369 4215 11422 9292 9317 97.4 93.0 93.9 - - - Declining 
Madhya Pradesh 2918 2946 1765 6219 6941 5204 95.7 97.5 98.1 - - - Declining 
Manipur 429 678 1201 953 1435 2862 94.9 96.8 94.7 - - - Declining 
Haryana 1383 1068 760 2844 2908 2251 93.1 97.6 95.5 - - - Declining 
Punjab 1173 899 763 2994 2796 2757 92.5 97.3 93.5 - - - Declining 
Himachal Pradesh 1115 880 590 2961 3012 2353 95.3 96.5 95.0 - - - Declining 
Gujarat 1509 1340 914 3831 3845 2961 97.0 96.6 95.4 - - - Declining 
Jammu & Kashmir 1144 1083 733 2765 2744 2119 93.2 93.4 92.2 - - - Declining 
New Delhi 1436 831 741 3456 2477 2457 98.1 90.8 91.1 - - - Declining 
Rajasthan 2224 3075 1197 5201 6813 3193 94.8 92.8 98.4 - - - Declining 
Maharashtra 1581 1774 1867 4079 5391 6813 94.5 94.1 89.5 - - - Declining 
Meghalaya 527 625 662 1134 945 1348 99.1 90.5 89.8 - - - Declining 
Tamil Nadu 1300 1369 1055 3945 4676 4608 97.7 99.7 97.6 - - - Declining 
Andhra Pradesh 1425 1143 1360 4240 4032 5601 96.3 98.2 93.5 - - - Declining 
Sikkim4 - 470 398 - 1107 1423 - 94.3 95.6 - - - Declining 
Total3 36857 33415 30870 89506 90303 93724 96.1 95.5 94.5 0.9 0.9 1.1 Declining 
Pakistan 1990/1991 2006/2007 2012/2013 1990/1991 2006/2007 2012/2013 1990/1991 2006/2007 2012/2013 1990/1991 2006/2007 2012/2013  2006/2007-2012/2013 
Balochistan 527 600 1046 941 1182 1953 96.9 97.6 93.1 - 6.0 7.6 Stalled5 
Punjab 1396 2249 1964 2207 4263 3800 95.0 94.7 92.9 - 2.3 2.1 Declining 
Sindh 1038 1581 1506 1798 2716 2941 95.2 93.3 93.2 - 3.0 3.9 Declining 
Khyber Pakhtunkhwa 1033 1069 1355 1665 1862 2695 98.9 94.2 95.1 - 3.8 3.2 Declining 
Total3 3994 5499 6943 6611 10023 13558 96.3 94.5 93.1 - 1.6 1.6 Declining 
Source: DHS report, 1993-2013.  
Note: − Not available. 1Total births = Total number of births in the three years preceding the survey. 2Relative error (%) = (Standard error/Estimated value×100). 3Total for India and Pakistan may not be equal 
to the sum of all the regions in the table, as some regions from some surveys have been excluded. 4Was not included in 1st survey. 5Increasing.  
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Table S3 Trends in programmatic factors in the regions of Bangladesh, India and 
Pakistan, 2nd and 3rd survey, DHS program 1996–2013 
Country  
Region 
Used public service Unmet need for FP Heard/saw FP on radio/TV 
2nd Survey 3rd Survey 2nd Survey 3rd Survey 2nd Survey 3rd Survey 
Bangladesh 1996/1997 1999/2000 1996/1997 1999/2000 1996/1997 1999/2000 
Khulna 74.4 56.9 10.6 10.7 45.2 44.5 
Rajshahi 76.8 69.7 11.2 12.8 45.0 37.8 
Barisal 72.2 66.9 18.3 15.3 45.2 42.4 
Dhaka 68.9 58.5 16.5 15.6 45.2 43.3 
Sylhet 84.4 53.2 21.4 22.4 35.6 32.0 
Chittagong 68.9 53.8 21.2 19.5 51.8 45.0 
Total 73.1 64.3 15.8 15.3 45.2 41.4 
India 1998/1999 2005/2006 1998/1999 2005/2006 1998/1999 2005/2006 
Arunachal Pradesh 72.2 63.5 26.5 18.8 60.6 54.8 
Bihar 76.9 53.9 24.5 22.8 30.7 53.3 
Assam 63.7 45.8 17.0 10.5 59.9 55.9 
Mizoram 81.0 84.6 15.5 17.3 53.0 48.2 
West Bengal 69.5 65.4 11.8 8.0 58.8 64.2 
Karnataka 85.3 82.9 11.5 9.6 79.0 55.0 
Nagaland 57.7 47.6 30.2 26.1 55.4 34.0 
Orissa 89.5 78.8 15.5 14.9 54.0 53.6 
Uttar Pradesh 71.1 59.1 25.1 12.1 45.1 60.5 
Madhya Pradesh 86.6 86.3 16.2 11.3 44.6 65.1 
Manipur 76.8 52.2 23.6 12.4 67.3 82.3 
Haryana 79.5 69.2 7.6 8.3 69.2 56.7 
Punjab 64.3 62.4 7.3 7.3 81.3 66.1 
Himachal Pradesh 91.7 85.0 8.6 7.2 85.8 65.8 
Gujarat 72.0 70.9 8.5 8.0 55.2 59.4 
Jammu & Kashmir 68.5 58.5 20.0 14.5 60.3 46.8 
New Delhi 51.9 44.8 13.4 7.8 90.8 94.0 
Rajasthan 86.3 81.1 17.6 14.6 34.2 42.2 
Maharashtra 75.2 69.1 13.0 9.4 66.8 67.7 
Meghalaya 47.3 42.9 35.5 35.0 56.3 50.7 
Tamil Nadu 73.5 73.1 13.0 8.5 71.3 83.1 
Andhra Pradesh 78.5 77.1 7.7 4.7 68.3 64.6 
Sikkim 77.9 66.5 23.1 16.9 78.0 52.6 
Total 76.0 70.6 15.8 12.8 58.1 61.4 
Pakistan 2006/2007 2012/2013 2006/2007 2012/2013 2006/2007 2012/2013 
Balochistan 55.0 52.1 31.4 31.2 13.3 21.4 
Punjab 48.7 46.8 22.8 17.7 51.0 28.8 
Sindh 47.8 38.1 25.4 20.8 40.0 29.6 
Khyber Pakhtunkhwa 52.4 38.0 30.5 25.5 35.5 21.6 
Total 48.2 45.6 24.9 20.1 40.7 26.5 
Source: DHS, 1993–2013 




Table S4 Trends in socio-economic characteristics in the regions of Bangladesh, 
India and Pakistan, DHS program 1996–2013 
Country  
Region 
Women with Secondary+ 
Education 
Women in paid employment Poor household Under-five mortality 
2nd Survey 3rd Survey 2nd Survey 3rd Survey 2nd Survey 3rd Survey 2nd Survey 3rd Survey 
Bangladesh 1996/1997 1999/2000 1996/1997 1999/2000 1996/1997 1999/2000 1996/1997 1999/2000 
Khulna 21.2 31.9 23.0 18.0 37.9 36.1 86.8 79.1 
Rajshahi 14.4 23.5 30.3 25.5 52.8 50.5 126.2 100.9 
Barisal 22.6 29.3 19.5 13.4 22.3 36.2 119.5 108.7 
Dhaka 19.3 27.7 24.2 20.1 42.2 37.7 130.7 115.1 
Sylhet 12.0 21.9 13.6 13.8 50.5 45.0 179.1 161.9 
Chittagong 24.1 33.6 16.9 18.3 36.5 35.6 131.3 109.9 
Total 18.6 28.2 23.0 19.2 42.4 40.2 127.8 110.8 
India 1998/1999 2005/2006 1998/1999 2005/2006 1998/1999 2005/2006 1998/1999 2005/2006 
Arunachal Pradesh 32.0 31.8 16.7 19.0 33.2 43.1 98.1 87.7 
Bihar 17.5 28.3 18.4 8.8 70.1 50.0 105.1 84.8 
Assam 36.7 46.5 17.7 20.9 44.3 44.4 89.5 85.0 
Mizoram 59.3 66.9 38.7 21.7 7.1 8.7 54.7 52.9 
West Bengal 38.1 43.5 24.0 25.0 37.8 32.8 67.6 59.6 
Karnataka 36.6 44.6 37.5 34.3 33.8 34.7 69.8 54.7 
Nagaland 42.1 57.4 24.8 19.0 29.0 22.8 63.8 64.7 
Orissa 25.7 35.4 25.4 19.6 64.3 56.2 104.4 90.6 
Uttar Pradesh 20.3 31.3 11.2 12.6 54.7 42.5 122.5 96.4 
Madhya Pradesh 19.1 37.2 31.1 27.6 46.2 42.7 137.6 94.2 
Manipur 45.9 58.7 48.7 43.7 17.3 17.5 56.1 41.9 
Haryana 32.2 41.1 9.6 11.2 9.8 17.9 76.8 52.3 
Punjab 45.9 48.4 9.3 15.2 2.8 8.4 72.1 52.0 
Himachal Pradesh 46.9 61.1 12.7 13.4 4.6 8.2 42.4 41.5 
Gujarat 38.5 45.8 31.6 29.6 21.2 21.9 85.1 60.9 
Jammu & Kashmir 26.4 36.2 14.2 13.1 9.7 15.0 80.1 51.2 
New Delhi 60.7 58.1 19.9 20.6 0.4 4.5 55.4 46.7 
Rajasthan 15.7 21.1 14.8 18.7 39.3 39.4 114.9 85.4 
Maharashtra 48.8 61.2 31.2 32.4 18.8 17.0 58.1 46.7 
Meghalaya 30.4 47.0 32.4 25.2 48.4 27.5 122.0 70.5 
Tamil Nadu 41.9 51.1 41.4 37.8 27.8 24.5 63.3 35.5 
Andhra Pradesh 24.1 43.0 44.6 36.9 39.4 18.5 85.5 63.2 
Sikkim 31.6 49.1 20.4 23.3 12.7 9.6 71.0 40.1 
Total 33.1 44.9 24.1 23.8 33.5 28.6 94.9 74.3 
Pakistan 2006/2007 2012/2013 2006/2007 2012/2013 2006/2007 2012/2013 2006/2007 2012/2013 
Balochistan 11.9 13.5 16.2 11.7 59.0 52.9 59.0 111.0 
Punjab 25.0 32.9 23.3 21.9 35.1 28.6 97.0 105.0 
Sindh 18.4 33.6 30.7 25.5 51.6 36.4 101.0 93.0 
Khyber Pakhtunkhwa 16.4 22.5 8.2 7.3 45.7 40.3 75.0 70.0 
Total 20.1 30.3 21.7 16.7 44.3 37.0 94.0 89.0 
Source: DHS, 1993–2013 






Table S5 Variance inflation factors (VIF) of the predictors 
Predictors VIF  
Socio-economic characteristics  
Women with secondary+ education 1.24 
Women in paid employment 1.48 
Poor household 1.70 




Unmet need for FP 2.71 




Desired family size 1.35 
Unintended birth 2.57 
Proximate determinants  
Used modern contraceptive 1.74 
Women in union 1.96 
Adolescent childbearing 1.43 
 
Table S6 Correlation coefficients among the predictor variables 
Predictors V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 
Socio-economic characteristics            
Women with secondary+ education (V1) 1           
Women in paid employment (V2) -0.147 1          
Poor household (V3) 0.197 -0.197 1         
Under-five mortality (V4) 0.197 0.175 0.029 1        
Programmatic factors            
Unmet need for FP (V5) 0.034 0.153 0.210 -0.033 1       
Heard/saw FP on radio/TV (V6)  -0.159 0.159 0.112 0.112 0.205 1      
Reproductive preferences            
Desired family size (V7) 0.105 0.281 0.023 0.275 0.322 0.224 1     
Unintended birth (V8) 0.088 -0.088 0.229 -0.149 0.179 0.050 0.690** 1    
Proximate determinants            
Used modern contraceptive (V9) 0.271 -0.081 0.211 0.335 0.164 -0.035 0.260 0.127 1   
Women in union (V10) 0.019 0.190 0.458** 0.322 0.180 -0.039 0.149 0.336 0.215 1  
Adolescent childbearing (V11) 0.153* -0.153 0.399* 0.155 -0.022 -0.072 -0.069 -0.058 0.184 0.398* 1 










Table S7 Response rate and percentage of births three years preceding the survey 
with complete birth date 
Particulars 
Survey years 
1993/1994 1996/1997 1999/2000 2004 2007 2011 2014 
Eligible women 
response rate (%) 
97.4 97.8 96.9 98.6 98.4 97.9 97.9 
Percentage of births had both month and year of birth 
No. of years preceding 
the survey 
1993/1994 1996/1997 1999/2000 2004 2007 2011 2014 
0 99.9 100 100 100 100 100 100 
1 99.9 100 100 100 100 100 100 
2 100 99.9 99.9 99.9 100 100 100 
3 100 100 100 100 100 100 99.8 











Table S8 Variance inflation factors (VIF) of the predictors for the BDHSs in 




Age at first marriage 1.12 1.05 
Respondent’s education 1.37 1.46 
Husband’s education 1.22 1.57 
Current work status 1.06 1.03 
Religion 1.06 1.02 
Residence 1.15 1.24 
Experienced child death 1.03 1.02 
Household wealth status – 1.60 
Desired family size 1.09 1.03 
Sex composition of previous children 1.01 1.01 
Having unmet need for family planning 1.01 1.01 
Heard/saw family planning message 1.21 1.14 
 
Table S9 Correlation coefficients among the predictors for the BDHS in 1999/2000 
Predictors V1 V2 V3 V4 V5 V6 V7 V8 V9 V10   V11 
Age at first marriage (V1) 1           
Respondent’s education (V2) -0.268** 1          
Husband’s education (V3) -0.139** 0.382** 1         
Current work status (V4) -0.029 0.064** 0.127** 1        
Religion (V5) -0.169** 0.086** 0.084** -0.077** 1       
Residence (V6) 0.120** -0.223** -0.187** -0.049* -0.009 1      
Experienced child death (V7) -0.087** 0.133** 0.042 0.049* -0.041 -0.083** 1     
Desired family size (V8) 0.016 -0.132** 0.001 0.174** -0.104** 0.098** 0.002 1    
Sex composition of previous  
children (V9) 
0.006 0.043 0.003 -0.013 -0.019 0.013 0.041 0.082** 1 
  
Having unmet need for family  
planning (V10) 
-0.023 0.054* 0.023 -0.051* 0.067** -0.042 -0.006 -0.060* 0.017 1  
Heard/saw family planning  
message (V11) 
0.133** -0.322** -0.206** -0.049* -0.074** 0.313** -0.063* 0.119** -0.010 -0.050*   1 




Table S10 Correlation coefficients among the predictors for the BDHS in 2014 
Predictors V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 
Age at first marriage (V1) 1            
Respondent’s education (V2) 0.177** 1           
Husband’s education (V3) 0.149** 0.526** 1          
Current work status (V4) 0.080** 0.078** 0.084** 1         
Religion (V5) 0.085** -0.013 0.034* -0.033* 1        
Residence (V6) -0.057** -0.144** -0.174** -0.069** -0.039** 1       
Experienced child death (V7) 0.028 0.083** 0.098** 0.003 0.016 -0.045** 1      
Household wealth status (V8) 0.107** 0.364** 0.452** 0.094** -0.026 -0.428** 0.091** 1     
Desired family size (V9) 0.030* -0.061** -0.043** 0.061** -0.080** 0.049** -0.099** -0.048** 1    
Sex composition of previous children (V10) -0.012 -0.016 -0.019 -0.032* 0.018 0.005 0.038** -0.011 -0.043** 1   
Having unmet need for family planning (V11) -0.017 -0.019 -0.014 -0.032* 0.024 -0.032* -0.014 -0.011 -0.028 -0.005 1  
Heard/saw family planning message (V12) -0.092** -0.226** -0.224** 0.004 -0.009 0.179** -0.047** -0.315** 0.084** -0.009 0.028 1 




























































Appendix B: Supplementary figures 
  
Source: BDHS reports, 1993–2014  
Note: Surveys have been plotted in two different figures to avoid the cluttered view of the lines. 
Figure S1 Number of births used in estimating TFR in the 
surveys, Bangladesh, 1993–1997 
Figure S2 Number of births used in estimating TFR in the 
surveys, Bangladesh, 2007–2014 
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Figure S3 Total fertility rates, their confidence intervals, and percent of women 




















Source: TFRs were extracted from BDHS reports, 1993–2014; Percentages of pregnant 
women are own calculation using BDHS raw data 
Note: Values in parentheses are 95% confidence intervals of TFR estimates.  
218 
 
Appendix C: Research approvals 
 
 








Research consultation with Maori 
 
  
 
 
 
220 
 
 
 
  
 
 
 
